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Fabricated-Welded Valves 


crinc the war welding was used When cast and forged valves could not be obtained, the | 

; ) extensively as a means of fab- Navy turned to welding as a means of fabricating gate 

“ ieee ontaies te toes valves, globe valves and swing check valves. What was 
» c c c aly Ss Ma ‘i = ‘ 

systems in various war plants. This learned in war will have many uses in times of peace. . 

thod of producing valves, though | 


iewhat more costly than the con- By ERNEST CALIFRO 


ntional casting or forging, was a 
cessary forward step in view of Senior Mechanical Engineer, 


ir-crowded foundry and forging fa- 

ties which made it impossible for 
valve manufacturers to meet the ever 
increasing demands for their products. 

Now that peace is here again, we 
find that there is still a need for the 
valve that may be fabricated from 
plates and assembled by welding. This 
method of producing valves is ideally 
suited to those applications where spe- 
cial valves are needed or where only 
a few valves of a type are to be made. 
Welded fabrication offers these two 
important advantages: the cost of ex- 
pensive patterns is eliminated and the 
finished product may be obtained in a 
much shorter period of time. 


Cast Steel to Cast-Welded 


Due to service demands by the U. S. 
Navy for higher temperatures and 
pressures in ship piping systems, a 
transition from the use of cast non- 
ferrous materials to that of cast alloy 
steels took place several years before 
the country entered the war. The 
rapid progress in the use of radiog- 
raphy as an inspection medium served 
to enhance the importance of the 
valves and fittings to be installed 
aboard naval vessels. 

During the period immediately be- 
fore Pearl Harbor, the Navy set up 
certain action to investigate casting 
designs in order to determine why 
various difficulties were encountered 
in the production of the finished cast 
ings. The resulting collection of data 
on faulty designs and foundry prac- 
tices paved the way for the applica- 
tion of cast-welded steel units. 

By “cast-welding” is meant a proc- 
ess in which casting is combined with 
welding. The designs of intricate fit- 
tings, manifolds and valves were 
greatly simplified by casting them in 
several pieces, which were then welded 
together and stress relieved as a unit. 
his process enabled the ultimate sizes 
1f cast valves to be materially reduced, 
‘liminating the need for large heats 


U. S. Navy Yard, Mare Island, Calif. 


and difficult molding operations in 
the foundry. 


Fabrication by Welding 


Cast-welding was only a transitional 
phase. In July, 1940, a conference 
was held in Washington between rep- 
resentatives of the Bureau of Ships, 
commercial valve manufacturers and 
some representatives of navy yards 
to discuss the potentialities of all-fab- 
ricated steel valves for use on naval 
vessels. The reason for this confer- 


ence was that difficulty was already 


being experienced in obtaining cast 
valves and fittings because of the re- 
quirements of plants being built for 
the synthetic rubber program and of 
the rapidly expanding shipbuilding 
program for non-naval vessels. An 
other factor soon to make its impor 
tance felt was the shortage of critical 
materials created by the war. 

After Pearl Harbor, the Navy 
could brook no delays in securing the 
valves it needed. In many cases where 
battle-damaged vessels were being re- 
paired, the time required for cast ma- 
terials proved to be the critical factor 
in the restoration of the ship to the 
fighting line. Accordingly, steps were 
taken at Mare Island to relieve one of 
the principal bottlenecks by the in 
troduction and more extensive use of 
fabricated-welded structures. 

Fabricated - welded valves, mani- 
folds, strainers, turbine casings, pumps 
and many other machinery parts are 
now being manufactured daily. This 
has not only relieved unnecessary de- 
lays but has reduced the weights of 
machinery by employing inherently 
stronger rolled materials instead of 
castings. For example, tin-bronze 
castings were formerly used on ship’s 
ventilation gate valves ; these are now 
pressed to shape from % in. sheet 
steel and welded at a saving of ap- 
proximately 50% in weight. Another 
phase of conservation has been to uti- 
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Fig. 2——A 5-in. gate valve designed to withstand 
@ pressure of 150 psi. The body was pressed cold 
in two halves from steel plate. The rounded 
body contour greatly increases the strength. 


lize scrap steel which would otherwise 
have been wasted. 


Non-Ferrous Valves, Too 


A point of interest in the manufac- 
ture of valves has been the fabrication 
of non-ferrous plate materials such as 
commercial brass, phosphor-bronze, 
silicon-bronzes, 70-30 (cupro-nickel ) 
alloy and Monel. In the fabrication of 
70-30 alloy and Monel valves, which 
are used in salt-water piping systems, 
the entire valve is made of the same 
alloy. Casting these alloys in light sec- 
tions had been practically impossible, 
but weld-fabrication allowed the use 
of light plate material. 

Some fabricated steel valves are 
used in combination oil and salt-water 
systems. These valves are also com- 
binations. Their stems, discs and seats 
are of Monel, the steel bodies are hot- 
dipped galvanized and then redipped 
in lead. 

Additional designs for practically 
every type of fabricated valve are be- 
ing developed as a result of the knowl- 
edge and experience gained from 
quantity manufacture. 


Making Gate Valves 


Several ideas and trends of thought 
existed on the most economical meth- 
ods of fabricating gate valves in order 
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to eliminate the cost of expensive dies. 
The thought was also borne in mind 
to have all parts made with common 
shop tools so that the valves could be 
built in the average small shop. Hence 
the bodies were designed to allow for 
straight shearing, and machining was 
by lathe operations only. 

In the ventilation gate valve, Fig. 1, 
the outside wrapper, a light-gauge 
sheet, is bent between a male and a fe- 
male die in an ordinary hydraulic 
press. The disc guides are aligned in 
relationship to the wrapper and 
welded thereto, using a jig to hold the 
assembly. 

The nozzles are cut off at the 5-de- 
gree seat angle from standard steel 
tubing of the required diameter. They 
are faced with 25-20 stainless-steel 
weld deposit and then rough machined 
on the seat faces to 4 ¢@ in. of the 
finished dimensions. The body side 
plates are sheared to shape, while the 
body flanges are flame-cut with a 
standard pantograph-type machine. 

A special jig is used to drill the 
nozzle openings of the side plates. A 
pile of blanks are inserted into a box- 
like structure and clamped therein by 
a set screw. A pilot hole is first drilled, 
using the centering plug on the top of 
the jig. This plug is then removed, 
and the hole is drilled full size and 
countersunk for the weld. 

The guide strips are assembled with 
the wrapper sheet in a jig which has 
machined slots to hold the strips in 
order to prevent the guides from curl- 
ing the assembly as the welds cool off. 

All parts of the valve body are 
accurately and positively aligned with 


Ww 


Fig. 3—A large, heavy 
gate valve. Fabricated 
of steel plate, this 15- 
in. valve was made to 
withstand a working 
pressure of 300 psi. 





each other by combination use | 
assembly jigs. For the welding o 
tion, the nozzles are aligned with ca 
other and with the body side pletes 
The parts are tack welded while i; 
the jig and then removed for finis! 
welding. 

The bonnet plug, stuffing box, pack 
ing nut and gland are maintaine 
the same dimensions for several sizes 
of valves in order to minimize change 
overs in turret-lathe operations. 


a 


Cold-Pressed Bodies 


Fig. 2 pictures a newly desig 
valve which was manufactured a 
the attainment of quantity producti 
The body was pressed cold in tw 
halves from steel plate, the junctur 
being along the vertical transverse 
plane. It will be noted that in the hori 
zontal section the sides of the body 
have been curved with a generous ra 
dius in the corners. This body stru 


ture is inherently of far greater 
strength than a body with flat sides 


and square corners. 
The bonnet and body halves 


pressed in one operation and then cut 


to separate the body and bonnet aftet 
the two halves have been welded. The 


pressing is done with unmachined dies 


of heat-treated cast iron alloyed wit! 
1.00% molybdenum and 0.50% chr 
mium. 

The guide strips for the gate ar 


either inserted between the two body 


halves with a vee weld on each sid 
or made thicker and used as a chi 
strip. This method utilizes all outsid 
welds and makes the operations sin 
pler on the smaller sizes. 
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Monel on Steel 

Fabricated gate valves are often 
coated with plastic of a type which 
has been extensively used on indus- 
trial filters, valves, tanks, pipe lines, 
etc. This coating has proved entirely 
satisfactory in many industrial appli- 
cations, and there is no reason why it 
should not prove equally satisfactory 
in marine service. 

Monel or bronze seats and gate fac- 


Fig. 5—The diaphragm, held rigidly in position by its special 
fixture, is welded to one body half. The nozzle flanges are 
also assembled and welded in this same jig. 





Fig. 4—Parts ready for assembly of a 5-in. globe valve: body half (top), 
diaphragm (center) and the two nozzle flanges. On the right are two jigs 
used in assembly; the top jig holds the body and the ether the diaphragm. 


ings may be deposited on the steel for 
certain services. A light pass with a 
pure nickel electrode is used prior to 
the deposition of the Monel facing 
The preliminary nickel pass eliminates 
conditions of porosity which had de- 
veloped from some types of electrode 
deposits, most likely because of a high 
sulphur content in certain pipe 
materials. 

A %-in. fabricated steel gate valve 
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is made for service at 600 psi and 750 
F. This type of valve has been hydrau- 
lically tested to 6,000 psi without de- 
veloping noticeable stress concentra- 
tions. The fact was ascertained by 
test made while the valve was covered 
with a coat of stress-indicating paint. 
Size is not a factor in gate-valve 
fabrication. A fabricated steel valve of 
this type 15 in. in diameter, for opera- 
tion at 300 psi, is shown in Fig. 3. 


Globe and Angle Valves 


The bodies of globe and angle 
valves are made in two halves pressed 
with simple cast-iron dies. Another 
type of body is swaged to shape from 
seamless steel tubing The diaphragm 
is pressed to shape and cut to a sheet- 
metal template which fits the inside 
contour of the body. Prior to assem- 
bly, the diaphragm is faced with a 
25-20 stainless-steel electrode. 

One of the two body halves, the 
diaphragm and the two nozzle flanges 
are shown in Fig. 4, which also pic- 
tures the two jigs used in assembly. 
Before welding the two half bodies 
together, the diaphragm is welded into 
one body half as shown in Fig. 5. The 
second half is then assembled, and the 
circumferential flange and longitudi- 
nal seam welds are made from the 
outside (Fig. 6). The final inside 
welds are made through the nozzle and 
bonnet openings. Fig. 7 shows the 
completed globe valve. 

Inside and outside welding is used 
on steel valves which are to be in- 
stalled in combination salt-water and 
oil systems. The total amount of weld- 
ing, however, may be diminished by 


Fig. 6—Fabrication is completed by joining the second half body to the 
diaphragm by inside welds made through the bonnet and nozzle openings. 
The outside welds are also completed to join the two body halves. 
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Fig. 7——-The completed globe valve. This is a 3-in. 
welded globe valve of the pressed type. 


using only outside welds on the valve 
bodies. This type of body is pressed 
in halves, as previously explained, and 
assembled. The two halves are welded 
along the longitudinal seam. The body 
is then cut on a 30-deg angle to the 
thickness of the diaphragm plate, 
which is inserted between the two cut 
halves. This plate forms the backing 
strip for the weld between the dia- 
phragm and the body. The diaphragm 
is pressed between two cast-iron die 
blocks, the outside edges of which 
form a straight line. The seat is 
“bumped” 30 deg to this line, form- 
ing the surface for the valve seat. A 
hard-faced deposit (chromium-cobalt ) 
is used on most valve discs to prevent 
the action of wire drawing. 

The swaged type, Fig. 8, is- made 
with a suitable roller die adapted to a 
Van Stone flanging machine. The 
same die is used to form the angle and 
the globe half body. The operation 
takes approximately 7 minutes and 
uses a single furnace with two heat- 
ings. Assembly is in the same type of 
jigs used for the pressed valve bodies. 

Another type of fabricated angle 
valve (also made in globes) is par- 
ticularly adaptable to smaller sizes for 
which the swaged-pipe or pressed- 
plate construction is impracticable. A 
number of bodies are flame-cut in con- 
tinuous strips from steel plate without 
waste of material. While still in their 
strip form, the bodies are partially 
machined and are then cut off and 
finish machined. A simplified disc con- 
struction eliminates the disc nut and 
saves machining and weight. 


Swing Check Valves 


Swing check valves for % to 10-in. 
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sizes have been successfully manu fac- 
tured. Fig. 9 shows the interior and 
exterior of a 6-in. check valve. The 
manufacturing methods and forming 
of the body shapes are in general the 
same as those described for globe 
valves. 


Vertical Seating Emphasized 


The design feature of vertical seat- 
ing is emphasized in the construction 
of swing check valves. Many advan- 
tages have been gained by the result- 
ing simplicity of machining. All of the 
work may be done through the run 
openings of the valve perpendicular 
to the centerline axis without the use 
of special tools or equipment. Tests 
show that without line pressure these 
valves may be tilted to an average 
angle of about 35 degrees before the 
valve discs leave their seats. This is 
accomplished by offsetting the hinge 
pivots of the valve discs. The valve 
pivot is attached to the inside of the 
body. This construction allows the 
cover to be removed for interior ex- 
amination without disturbing any 
original adjustments. 

A universal welding jig may be used 
to fabricate various types and sizes 
of swing check valves. 

Facing and Machining 


The facing material used on the 
disc and seat is deposited with a cast- 
coated electrode composed of chromi- 
um, nickel, carbon and iron. Deposits 














Fig. 8—A 3-in. angle valve of the 
swaged type (compare with Fig. 7). 


of this facing material have an a 
age hardness of 36-38 Rockwell | 
Machining is done by the use of 
tered carbide tool bits. Grinding 
lapping-in operations have been 
down considerably by using chr 
um-cobalt hard-facing materials. T* 
for impact, salt spray and reaction t 
organic and mineral acids have 
shown excellent results 

The dimensions of swing 
valves are in accordance with U 
Navy standards for valves of 150 | 





Fig. 9—Exterior and interior of a 6-in. swing check valve fabricated by welding plate steel. 
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Welded Shait Mounting 


A cost saving of about 45%, a weight saving of 23% 
were effected by turning to welded fabrication for 
the power shaft mounting of an engine-driven scythe. 





standard 134-in. tubing; bottom and 
end pieces consist of 34-in. plate, cut 
and formed to requirements. The in- 
dividual parts are placed in a position- 
ing jig, tack welded, then finish 
welded with a continuous bead. 

AWS E-6012 electrodes, %o in. 
diam, are used to fillet weld the tube 
to the end plate sections. This is done 
in a single pass. The plate sections 
themselves are fillet welded in two 
passes, using 44-in., mild-steel E-6010 
and E-6011 electrodes. Effective pene- 
tration of the joints is obtained by 
allowing gaps of approximately %4> 
in. at all seams. 


From $1.19 to 65¢ 


The shaft mountings of the welded 
design are produced, finish machined, 
at a cost of 65c each and weigh 2% Ib. 
The former cast mountings had cost 
about $1.19 each and weighed 3% Ib. 
The saving in cost is approximately 
45%, the weight saving 23%. 








Photos courtesy, The Lincoln Electric Co 


Fig. 1—The completed scythe. The cast 
power shaft mounting was changed over 
to welding at substantial savings. 


HEN it became impossible to 
obtain castings from foundry 
sources, Jari Products, Inc., 


Minneapolis, was forced to turn to 
welded construction for the lower 
power shaft mounting of a gasoline- 
engine-driven scythe. The complete 
unit, illustrated in Fig. 1, is said to be 
the most efficient mower of its type 
for service on highways, farms, parks 
or private estates. 

The main frame of this machine 
was originally and still is constructed 
of welded tubing. Previously, the 
power shaft mounting had been made 
of cast steel; the intricacy of this de- 
sign had caused a large amount of re- 
jects and consequent high scrap- 
page rate. 








Fabrication Not Difficult 


Fabrication of the new welded 
mountings (right in Fig. 2) proved to 
be a much simpler engineering job 
than originally supposed. The central Fig. 2—Two views of the cast shaft mounting (left) and of 
art of the structure is a 6-in. piece of the newly designed part of welded construction (right). 





THE WeLpiInc ENGINEER—FeEBRUARY, 1946 ; 39 





























* MAINTENANCE 





Parts Salvaged by Metallizing 





7 


* Part One — Metallizing in a welding fabrication shop 
is the theme of a new article by Mr. Brooking. We will 
publish it in two installments: the present one tells 
how metallizing can salvage worn or mismachined parts. 


HE use of metal spraying or 
| metallizing in the Peoria plant 
of R. G. LeTourneau organiza- 
tion was begun approximately ten 
years ago. Among the early uses was 
in connection with an experimental 
prefabricated steel housing project 
(Fig. 1). A zine coating was sprayed 
over the surface of the steel to pro- 
tect it from corrosion. The metal 
spray was applied to the outside sur- 
faces of the prefabricated steel house 
after a thorough cleaning and sand- 
blasting. A reasonable degree of suc- 
cess was attained. 

Additional uses were found in the 
reclamation of a small amount of mis- 
machined parts, a few especially 
adapted maintenance jobs and some 


By WALTER J. BROOKING 


Director of Testing and Research, 
R. G. LeTourneau, Inc., Peoria, Il. 


special applications such as an open 
water trough for the cooling system 
of a series of twelve Diesel engines. 
The inside surfaces of the trough 
were sprayed with zinc to prevent 
them from becoming corroded through 
the action of the hot water, which con- 
tained especially corrosive elements. 

The company’s main product is 
heavy arc-welded earth-moving equip- 
ment. Between fifty and sixty thou- 
sand tons of steel are consumed each 
year and somewhat over two million 
pounds of welding electrodes. As is 
characteristic of heavy machine arc- 
welded manufacture, most of the 
parts are fabricated from steel. The 
moving parts involved require ma- 
chining to moderately close tolerances. 


Wartime Requirements 
Shortly after 1940, when the 
ginning of the war began to re! 
itself in the plant’s production, 
use of metal spraying increased so 
what. When the United States 
tered the war, the entire product 
of the LeTourneau company’s eat 
moving equipment was taken uy 
the armed forces, and demands 
made upon the organization 
larger quantities of equipment t 
had ever previously been made 
In keeping with the military 
quirements, the number of moy 
parts produced in the plant was great 
increased. Along with this upwa 
trend, unskilled and inexperien 
workmen replaced many of the you 


Fig. 1—One of the earliest uses for metallizing at R. G. LeTourneay was to apply a zinc coating on this 
40-ton prefabricated steel house to protect it from corrosion. Here the house is about half metal sprayed. 
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Fig. 2—When parts such as these are mismachined, an important percentage of them can 
be salvaged by metal spraying such portions as oil-seal or bearing-cup seats and bosses. 


er skilled employees who went to the 
irmed forces. The natural result of 
their inexperience was an increasing 
= quantity of mismachined parts. Some 
; of these parts, however, could be 
f salvaged by using metal spraying to 
build up the spoiled surfaces for 
remachining. 


Material Shortages, Too 


During the same time a critical con- 
dition was developing in the supply of 
steel. It became not only patriotic but 
almost absolutely essential to salvage 
every piece of steel which could be 
salvaged into a usable part. 

Metal spraying lent itself to the rec- 
lamation and salvage of certain types 
of parts produced in the manufacture 
of earth-moving equipment, some 
of which are shown in Fig. 2. These 
parts include axles, bushings and 
wheel hubs, and shafts upon which 
hearing seats and oil-seal seats were 
machined. The axles and shafts were 
especially important because of their 
size and therefore the amount of steel 
they contained. They range from 
short stub axles to large 57-in., 225- 
lb axles. Either two or four of the 
latter were used on each of hundreds 
{ scrapers produced each month. 

While inexperienced help and a 
steel shortage were making it essen 
tial to salvage all production parts in 
iny way possible, the well-known ma- 
hine tool shortage arose, coupled 
vith the equally grave problem of get- 
ting replacement parts for the main 
tenance of machine tools. The effect 

f these twin complications was to 
use the use of metal spraying for 
laintenance and repair to increase 
till further. 

Early in the war and to an ever in- 


creasing extent, the metallizing pro 
cess was used wherever it lent itself 
most satisfactorily to this salvaging 
and maintenance program. Often re 
pairs were made which were more ex 
pensive than they should have been. 
With delivery dates for replacement 
parts running sometimes as high as 90 
to 150 days in the future, however, it 
became necessary to salvage at any cost 


Present Uses of Metallizing 


The metallizing process lends itself 
to the repair and reclamation of many 
parts in the regular maintenance oper 


ations of a large plant equipped with 
machine tools, electrical equipment, 
transportation equipment and metal- 
working machinery. 

Many worn parts made of cast iron, 
aluminum or steel (either heat treated 
or not) may be reclaimed by metal 
spraying. The fact that the repair can 
be made within the plant makes the 
process a valuable tool for reducing 
down time on vital machines. 

The metal-spraying process is used 
regularly in the salvage of some mis- 
machined parts of certain types at the 
present time, and R. G. LeTourneau 
is called upon to salvage, repair and 
rebuild parts for maintenance of the 
plant’s manufacturing facilities. 

The salvage of regular production 
parts is largely confined to axles (the 
company produces some forty to fifty 
types and sizes), clutch cones, hubs, 
bushings and shafts upon which bear- 
ing-cup seats and oil-seal seats are 
machined to close tolerances. The 
number of mismachined parts is not 
large, and not all of them can be re- 
paired by metal spraying. 

Prior to the development of electric 
bonding, metallizing was not used ex- 
tensively by this organization for the 
repair of flat or inside diameter sur- 
faces, because of the difficulty of get- 
ting the sprayed material to bond with 
large and heavy flat surfaces and in- 
side diameters of steel parts. The 
electric-bonding unit makes possible 
the metal spraying of inside diameters 
and flat surfaces on steel and narrow 


Fig. 3—The metal-spraying outfit includes an engine lathe equipped with @ special 
fume exhauster, spray gun, oxygen and fuel-gas cylinders, air-line connection and 
wire reel stand. An electric bonding unit completes the department's equipment. 
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Fig. 4——These carbide-tipped tools are used to finish machine the sprayed surfaces. The 
special knurling tool (right) is employed to roughen the surface to be sprayed. 


bosses which cannot be threaded very 
satisfactorily. It has, therefore, great- 
ly increased the variety of parts which 
can effectively be metallized. 


Parts and Materials 


The parts which are commonly 
metal sprayed in the repair and main- 
tenance of the manufacturing facil: 
ties are: 

Lathe spindles 

Pump shafts 

Armature shafts 

Grinder spindles 

Bearing cup seats 

Bushings 

Gear hubs 

Axles 

Pressed-fit sleeves for shafts or 
bearing cups 

Non-ferrous linings 
tainers 


for con- 


The materials upon which sprayed 
metal deposits may be made are some- 
what varied. The most important are : 


Cast steel 
Cast iron 
Hot-rolled steel plate 
Fabricated or forged steel parts 
of: 
Mild steel 
Medium-carbon steel 
Low-alloy, high-tensile steel 
heat treated (hardened) 
Carbon steel 
Carburized steel (heat treated 
and not) 
Aluminum castings 
Aluminum parts from bar stock 
and shapes 
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The different types of wire used in 
the spray gun or in the electric bonder 
to repair the above list of materials 
include : 


0.10% carbon steel 
0.25% carbon steel 
0.80% carbon steel 
1.20% carbon steel 
Stainless steel 
Nickel 

Zinc 

Lead 

Aluminum 

Copper 

Brass 

Bronze 


Spraying Equipment 


An enginé lathe large enough to ac- 
commodate the variety of parts which 
are salvaged in this shop is an impor- 
tant part of the metal-spraying depart- 
ment’s equipment. This (Fig. 3) is a 
geared-head lathe, and it is in suffi- 
ciently good repair to allow machining 
to within 0.001 in. tolerances. 

A fume gathering and exhausting 
unit is mounted on the lathe carriage. 
This collects the fumes arising from 
the metal spraying and exhausts them 
away from the operator. 

The variety of materials and types 
of work done in this department ne- 
cessitates a suitable assortment of 
lathe tools for turning, threading, 
facing and boring. When needed, 
special tools are always available at 
the tool crib. 

Because much of the sprayed ma- 
terial is of high hardness, carbide- 
tipped tools are generally used to ma- 


chine the sprayed surfaces. So 

the most common tools are shown j 
Fig. 4. These are stocked in suff. 
cient numbers so that a regular too! 
room service for grinding and repair 
can be carried out without interrup, 
ing salvage operations. 

The metal-spraying system itsel; 
consists of the spray head, a propa 
cylinder, an oxygen cylinder, a source 
of air from the plant’s regular air. 
compressor line and a_ special air 
scrubbing and drying unit so that th 
air supplied to the spraying systen 
will always be clean and dry. 

A wire reel stand, a supply of th 
different types of wire used, a means 
of storing them in an orderly an 
clean fashion, goggles, lighting tips 
pressure-reduction manifolds and nx 
ters for the oxygen, propane and air 
complete the spraying equipment. 


Electric-Bonding Unit 


An electric bonder (Fig. 5) is used 
in conjunction with the spraying out- 
fit for salvage of certain types of 
parts. It consists basically of a trans- 
former, electrical ground and a cable 
leading to the bonding head. The 
operator holds the head in his hand 
and applies the wire to the surface of 
the part by low-current arcing from 
the nickel electrode in the holder. The 
application is in much the same man- 
ner as if he were writing on the sur- 
face with a pencil. An air blast is used 
to cool the head and the work during 
the electrical bonding process. The air 
hose is fastened on so that the air will 
blow around the base of the electrode. 

An indispensable part of the depart- 
ment’s equipment is a set of microm- 
eters and calipers for measuring any 
of the variety of parts which are being 
rebuilt. Go, no-go gauges, snap gauges 
and plug gauges can be made for 
routine salvaging operations upon th 
same part if the number of parts 
justifies their use. 


Seven Production Steps 


The process of salvage by metal 
spraying usually consists of seven i1 
dividual steps. These are, respectively, 
cleaning, wire set-up, placing the work 
in alignment, machining to undersize 
rough surfacing, metal spraying and 
machining to specifications. Each o 
these steps will be briefly discussed 11 
the present article or in the second 
installment next month. 

The first step, preliminary cleanin; 
of the part, is especially necessary 1! 
it is a repair part brought in by th 
maintenance department. All grease 
dirt, foreign materials and especiall) 
oil, which might seep onto or get 
smeared onto the surface being metal 
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ground cable and 
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, must be re- 

d. This can 

lly be accom- 
hed by wash- 
the part with 
etroleum sol- 

t, sometimes 
wiping. In ex- 
me cases, sand- 
sting is used if 

the part will not 
be damaged by it. 

.e preliminary 
cleaning is rather 
important be- 
cause any oil on 
the surface of a 
part being sprayed 
will ruin the en- 
tire operation. 

The second step 
is to examine the 
part to determine 
the wire to be ap- 
plied to make the repair. Low or 
medium carbon steel (0.10 or 0.25% 
C) is normally used for most steel 
parts unless they are heat-treated and 
require a very hard deposit. In the 
latter case, 0.80% C wire is occasion- 
ally. used but more often 1.20% C 
wire or stainless steels are used. 

The correct wire for the operation 
is threaded into the gun and placed 
on the reel stand. Gas pressures are 
adjusted. Normally, from 25 to 35 psi 
are used on the propane, 25 to 45 psi 
on the oxygen and 60 to 90 psi on the 
air. Lesser pressures are required for 
spraying non-ferrous materials such 
as copper, brass or bronze because 
less heat is required to melt the wire. 

Alignment and Undercutting 

The third step is to place the part 
n the lathe and adjust it to the proper 
alignment for facing and boring oper- 
itions. This is very important since 
the metal to be replaced by spraying 
must bear a closely measured relation- 
ship of concentricity to centers, faces, 
holt holes, etc. Both the face and the 
ore of the friction cone shown in 
Vig. 6, for example, must be perfectly 
n line before the OD or ID of the 

ss can be built up by spraying. 

The centering and lining up process 

the lathe is frequently one of the 

ost expensive in the entire operation 
cause of the need for careful ad- 
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justment to bring both vertical and 
horizontal axles into exactly the right 
relationship so that the finished ma 
chining will be correctly and accurate- 
ly done. 

Undercutting or machining under 
size to 0.050 or 0.060 in. is the fourth 


operation performed on the surfaces 
to be metal sprayed. If the electric 
bonder is to be used, 0.070 to 0.080 in. 
should be removed since the bonding 
unit will apply an irregular layer of 
nickel from 0.010 to 0.020 in. thick 
in order to produce a satisfactory 
bonding job. 


Bonding Methods 


After undercutting, it is necessary 
to provide a roughened or bonded sur- 
face upon which the metal spray will 
be deposited. The roughening oper- 
ation, step six, is very important to the 
successful spraying of ferrous ma- 
terials, both cast iron and steel. There 
are several methods which may be 
used: knurling or threading, grit blast- 
ing and electric bonding. Electric 
bonding is usually the most satisfac- 
tory, while knurling, threading and 
grit blasting follow in successive de- 
grees of desirability. Knurling and 
threading are usually less expensive 
on relatively large surfaces and are 
often entirely satisfactory. When 
non-ferrous materials are to be 
sprayed onto steel, a heavy grit blast 
is sometimes satisfactory; for ex- 
ample, the lining of a steel-plate tank 
with lead or zinc. 


NEXT MONTH Mr. Brooking will 
over the details of electric bonding and 
the spraying and finish-machining opera- 
tions (steps six and seven) in the salvage 
process. He will also discuss the economics 
of metal spraying as a repair and mainte- 
nance tool——Tue Eprrors. 


Fig. 6—This friction cone must be perfectly aligned in the 
lathe before any machining for metal spraying can be done. 
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Heat for Silver Brazins« 


The principles and practices of induction heating have 
been well discussed, but the new gas-air burners for 
silver brazing are less familiar. Their costs compare 
favorably with induction heaters, states this author. 


HE wide-scale acceptance of the 
| silver alloys by industrial de- 
signers for fabrication of ord- 
nance and now peacetime products 
has been influenced largely by the de- 
velopment of new heating techniques 
lending themselves to low-cost, high- 
speed assembly. Investments in both 
electric induction and gas-air heating 
equipment for such purposes during 
the war period unquestionably ran 
into millions of dollars. Now the time 
is appropriate for a close evaluation 
of the relative attributes of the two 
systems. 


Induction vs. Gas-Air Heating 


Possibly the widest, most dramatic 
publicity has been given to induction 
heating, despite the fact that gas-air 
combustion methods and equipment 
equally as revolutionary as induction 
processes have been developed. It is 
the purpose of this article to discuss 
briefly such advances and their appli- 
cations and to compare open-flame 
gas-air operations with induction heat- 
ing insofar as shop practices and 
equipment selection are concerned. 
No mention will be made of older, 
more familiar heating methods such 
as the oxy-acetylene torch or the 
electric furnace. 

Comprehensive descriptions of re- 
cently developed gas-air combustion 
equipment have been published.* The 
basic variation from conventional 
gas-air heating apparatus is that the 
technique employs total premixture 
of the gas and air from a combustion 
controller which delivers at relatively 
high pressures. In applying such a 
mixture, heat is transmitted to the 
work by one of three burner types or 
modifications thereof. 


Superheat Combustion 
The basic purpose behind the first 


* Industrial Gas, January 1945, page 9, Iron 
Age, September 23, 1943, page 38, 
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type — superheat combustion —is to 
confine the combustion reaction with- 
in a small insulating refractory cham- 
ber with a restricted outlet opening. 
The effect is to develop such in- 
tense incandescenee closely about and 
around the burning gases that the 
combustion reaction is greatly acceler- 
ated. Tremendous quantities of heat 
can be liberated within very small 
spaces (50,000,000 Btu per cu ft of 
combustion space per hour), and any 
diluting cold secondary air is ex- 
cluded from the reaction. This typical 
burner construction is indicated in 
Fig. 1. 

The second type—radiant combus- 
tion—is similar to the compacted 
combustion of the superheat in that 


_ highly insulating and refractory mold- 


ed ceramic burner parts achieve bril- 
liant incandescence It differs from 
the first method, however, in that the 
radiant energy thus developed is di- 
rected at the work, and no special 
effort is made to confine the com- 
bustion to the smallest possible space. 
The entire reaction between the fuel 
and the combustion air proceeds on 
the surface of the incandescent ce- 
ramic cup rather than in a free flame 
of the usual nature. Fig. 2 typifies 
this construction. 


Ceramic Screen Combustion 


The third type of burner is a de- 
velopment of the traditional drilled 
metal-plate type. No attempt is made 
to compact the combustion nor to 
transform the heat liberated into ra- 
diant heat. Numerous ingenious meth- 
ods of assembling ceramic-screen port 
systems for various process heating 
purposes have been devised. Slotted 
lamina of ceramic are stacked to form 
ports between adjacent lamina, or ce- 
ramic discs are pressed around needles 
in the die before firing, and so on. 
Burners of this type (but without the 
refinements contributed by the ce- 
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ramic port screen) have been used 
for some time, but the method should 
be reconsidered as part of a syste 
employing a combustion controller 
supplying premixed gas and air. Flexi 
bilities and heating effects previous) 
unobtainable are made possible by this 
method. 

In discussing equipment applica- 
tion, we must, first of all, accept th 
premise that no one heating device is 
an absolute cure-all for all heating 
problems—and particularly that no 
one heating device or method is the 
answer to all silver-brazing problems 
Unquestionably, numerous equipment 
misapplications were made in haste or 
for expediency during the war period 





Criteria for Equipment Selection 


The logical criteria for selection of 
equipment would seem to include th 
following : 


(1) Work quality 

(2) Work quantity 

(3) Flexibility of equipment 
(4) Operating labor cost 
(5) Energy cost 

(6) Initial cost 

(7) Maintenance 





In connection with the first point 
work quality, we are concerned first 
of all with securing an adequate joint 
and, to a lesser degree, with minimu: 
oxidation and cleaning costs. Mini 
mization of the heated zone for maii 
tenance of physical properties and/o1 
distortion control is also significan! 
in many instances. 

The attainment of an adequat: 
joint in silver-brazing work necessi 
tates adequate cleansing and fluxin 
of the members being joined. Th 
temperature of the pieces being joine 
and of the alloy itself must then b 
raised to a temperature slightly abo 
the flow point of the alloy. Give 
proper distribution of heat energ) 
this result can readily be attained b 
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Fig. 1—The superheat burner is characterized by numerous 

hard flames deep inside a refractory cell to bring the cell 

lining to white heat. Thus the combustion reaction is almost 
totally enclosed—and markedly accelerated. 


Fig. 2—In the radiant type of burner, a premixture of gas and air 
under pressure is discharged laterally from numerous slots in a 
ceramic plug at the base of an insulating concavity. Thus a radial 
family of flames brings the cup wall to brilliant incandescence. 

















either induction or gas-air energy. 
Under the pressure of wartime pro- 
duction, rejects of material were re- 
ported due to too rapid heating. Too 
rapid heating—by any method—does 
not permit adequate time for alloy 
flow, a condition resulting in pinhole 
joints. 


Longer Heat Soaking 


Even with the gas-air equipment 
described above, it is not possible to 
obtain the heating speeds of the higher 
irequency induction units. Power con- 
centrations in the two cases are of the 
order of 300 Btu per minute per sq in. 
of area and 5,000 Btu per minute per 
sq in., respectively. The relatively 
low power input in the case of gas-air 
heating has its advantage. Because of 
the longer heat soaking period, no 
rejects due to overrapid heating have 
heen reported, at least not to the 
writer’s knowledge. 

Inasmuch as oxidation is a time- 
temperature effect, the advantage in 


this particular case is in favor of in- 
duction heating. Even with the some- 
what greater time cycle of gas-air 
heating, however, the oxidation prob- 
lem is rarely a critical one. 


Shape and Size Considerations 


Work quantity and flexibility of 
equipment are governed by geometry- 
size factors. Since the geometry 
(shape) and size of a piece of work 
establish whether an induction device 
should be of the motor-generator or 
electronic type, it is obvious that there 
are certain restrictions placed upon 
the flexibility of induction equipment. 
The fields of usefulness for the two 
types of equipment have been gen- 
erally defined. It is recommended 
that: (1) larger masses should be 
heated at relatively low power concen- 
trations (motor-generator sets) and 
(2) smaller masses at higher power 
concentrations and frequencies (elec- 
tronic sets). The above, then, is the 
fundamental limitation for induction 
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equipment insofar as flexibility is 
concerned. 

Another thought should be predom- 
inant in the minds of those governing 
the selection of induction equipment ; 
namely, is the volume of work proc- 
essed great enough and _ similar 
enough in geometry and size to main- 
tain the unit's operation on a substan- 
tially constant basis in order to 
amortize the equipment cost within 
a reasonable period of time? 

With gas-air equipment, the geome- 
try-size factor is not a critical one. 
The combustion controller represents 
the main cost item, and it will be the 
same (except for capacity) for all 
silver-brazing requirements. The most 
frequent change required would be a 
repositioning of the burner (analo- 
gous to a coil change with induction 
equipment ). The geometry-size factor 
otherwise might effect a simple change 
in burner type and/or number. The 
system therefore provides a maximum 
flexibility, is adaptable for great or 
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small production requirements and is 
not influenced by geometry or size. 
Amortization possibilities within a 
short period of time for general proc- 
essing work are thus clearly in favor 
of gas-air. 


Labor and Energy Costs 


As in all processing, those charged 
with the responsibility of equipment 
selection must consider labor costs. 
A perusal of current literature re- 
veals that the most prevalent induc- 
tion installation is, essentially, a heat- 
ing station where one or more work- 
pieces are inserted and removed man- 
ually into and out of the heating coil. 
Each station or machine requires the 
fulltime attention of at least one op- 
erator. Gas-air equipment manufac- 
turers, less influenced by geometry- 
size limitations, have reduced labor 
costs to a minimum by supplementing 
the energy system with mechanical, 
continuous work - movement means. 
Figs. 3 and 4 indicate this method of 
reducing labor costs. 

Prudence should provoke caution 
in a discussion of comparative energy 
and equipment costs for specific cases. 
The writer’s data are limited to com- 
parative costs for a few specific pieces 
of work. Certainly, however, the ad- 
vantage is greatly in favor of gas-air. 
The following comparisons may be 
helpful to those charged with the duty 
of applying sound managerial and en- 





Fig. 3—1in this machine set-up, the parts to be brazed are set in 
cups on a turntable ond gradually revolved under the heating 
flames. The assembled pieces are placed in the cups on the right, 





gineering principles in equipment 
selection : 
Case I: The silver brazing of multiple 


joints in a steel tubular assembly. 


Equipment Energy Initial Investment 
Cost for Same Production 
Induction 5.0c $113,000 
Gas-Air 0.7¢ $ 5,000 
Case II: The silver brazing of a steel 


tubular Army ordnance piece. 


Equipment Energy Cost 
per 1,000 pieces 

Induction $10.00 

Gas-Air 0.54 


Maintenance Comparisons 


Maintenance costs of induction and 
gas-air equipment must be considered 
as cautiously as initial and operating 
expenses. Generally speaking, how- 
ever, in the case of either type of 
equipment in a small (single unit) in- 
stallation, the most frequent failures 
(tube, condensers, coil or burner) can 
be remedied by replacement by plant 
personnel. In multiple-unit or very 
large installations, gas-air equipment 
can still be adequately maintained by 
shop mechanics, whereas a trained 
engineer would be desirable to handle 
more complex failures with induction 
equipment. 

J. P. Jordant reports that mainte- 
nance costs are definitely higher for 
radio-frequency units than for motor- 
generator sets. Maintenance of radio- 


t Metals & Alloys, May, 1944, page 1153. 





frequency sets averages from 
50c per hour, depending on the 
complements and ratings. 

The greatest maintenance c 
gas-air equipment is for burners, and 
it is questionable if this cost has ever 
exceeded one or two cents per 
for the average brazing installa 

Since 1941 managing and engi: 
ing staffs in most plants have rea 
decisions relating to equipment s 
tion and fabrication methods unde 
duress from one source or anot 
The main consideration was seldor 
cost but rapid delivery to the arms 
forces. Obviously, it would be ba 
practice to carry this concept over 
peacetime economy. A new view 1 
be accepted—an industrial econ 
conforming more closely to our 
war standards. 

To survive increasingly compet 
markets, industry must again reve1 
the methods which yield quality p: 
ucts at the lowest unit cost. Wart 
fabrication techniques have clearly 
dicated the advantages of employing 
assembly by silver brazing to replac 
more expensive production meth 
Equally as clearly, wartime expe: ‘ 
ence indicates that great different 
in unit cost can be directly attribut 
to equipment misapplication. Engi 
neers and management must app: 
ciate this fallacy and realize that 
day of reckoning is here in the revi 
of a stabilized peacetime economy 


Fig. 4——Gas-air heating equipment used for the pro- 
duction silver brazing of fittings to tubing. 


while the brazed articles are removed at the left. 
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Elements of Welded Design‘ 


By GEORGE L. SNYDER 


Chief Engineer and Assistant to 
General Manager, Lukenweld, Inc. 


st month Mr. Snyder discussed 
lifferent types of the components 
available to the designer of machine 
s and the methods of producing 
them: shearing, flame-cutting, blank- 
ng, press bending, flanging, casting, 
forging, etc. Subassembly consider- 
ns were also covered, including 

the all-important question of access. 
the present and final installment, 
he continues with other knotty prob- 
lems the designer must face such as 
the best position of joints in weld- 
ments, treatment of spoked or diag- 
onal members, welded intersections 
subject to high stress levels, fatigue 
and impact considerations, shrinkage 
and warpage control, external and 
internal contours of parts subjected 
to dynamic loading—Twue Enpitors. 


HE position of welded joints in 
Tite weldment deserves careful 

design consideration for several 
important reasons besides the reason 
of maximum access which we have al- 
ready discussed. Where machined 
surfaces occur in the design, care in 
placing joints can effect economy. 
This is brought out by the compar- 
ative illustrations of Fig. 13. Clearly, 
if the joint is placed as in (a), a por- 
tion of the deposited weld metal will 
be removed in machine operations. 
Depositing weld metal is expensive, 


* Part Two — This two-part discussion of basic design 
considerations for welded machinery frames takes up 
such factors as treatment of intersections, warpage, 
when to stress relieve, dynamic vs. static loading. 





Fig. 14—Stiffener arrangement on underside of shallow machine bed. 
The flame-cut central member simplifies fitting and welding. 


and unnecessarily removing it is 
wasteful. The joint in (b) shows how 
the amount of necessary weld metal 
has been reduced. The joint after it 
is machined needs to have only the 
cross-sectional area shown mm (@). 
Still other economies might be effected 
by positioning the joint as shown in 
(c), which eliminates the kerf and its 
cost, or in (d). The joint shown in 
(d) also simplifies fitting, in contrast 


Fig. 13——Economical and uneconomical methods of placing welded joints where the top 
surface is to be subsequently machined. In (a) a portion of the deposited weld metal 
will be removed in machining. The joint in (b) reduces the amount of weld metal 
necessary, the joint in (c) eliminates the cost of the kerf and (d) simplifies fit-up. 


to the joint that is detailed in (a). 
Spoke Intersections 


The intersection of spoked or diag- 
onal members usually presents a type 
of joint difficult to fit and costly to 
weld if proper external contours are 
to be maintained. In Fig. 14, the di- 
agonal pattern of the box stiffeners 
on the underside of the machinery 
bed is highly desirable from the stand- 
point of obtaining maximum rigidity. 


“Abstract of a paper prepared for presenta- 
tion at the annual meeting of the American So- 
iety of Mechanical Engineers, New York City, 
Nov. 26-29, 1945. 
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Fig. 135——-The two halves of this large machine part were welded into one piece after 
shipment to destination. Note how the spokes are brought in to the central hub. 


Their central intersection, however, 
presents a problem of the nature just 
described. Fitting and welding were 
simplified by the utilization of a flame- 
cut central member to obtain square 
joints at the intersection. 

Fig. 15 shows a simple treatment 
of an intersection of spokes. The 
central member in this large sub- 
assembly was designed so that the 
spokes would not converge on each 
other. Obviously poor fitting and 
welding conditions would have re- 
sulted had the spokes been allowed to 
converge in sharp vees at the central 
hub. 

Careful design treatment is imper- 
ative for intersections subject to high 
stress levels, fatigue, impact or a com- 
bination of these. Two contrasting 
designs of such an intersection are 
shown in Fig. 16. The left intersec- 
tion was welded without benefit of a 
transition member, and an inordinate 
amount of weld metal was necessary 
in order to provide the curved con- 
tours. In addition, it is practically 
impossible to execute such a welded 


joint so that its full predictable 
strength will result, and X-ray inspec- 
tion is also practically impossible. Fit- 
ting conditions are poor and the ex- 
cessive amount of weld metal adds to 
warpage and shrinkage problems. De- 
sirable features of a similar joint as 
executed in the right illustration are 
self-evident. 


Dimensional Considerations 


The designer should remember this 
generality: the fewer separate and 
different components that are required 
in a weldment, the cheaper and better 
the design will be. 

At times, and particularly with sec- 
ondary members such as ribs or stif- 
feners, slight changes will permit 
uniformity in size of different com- 
ponents, making quantity production 
by blanking economically possible. 
Another, somewhat minor consider- 
ation is the difficulty which the assem- 
bler or fitter will have in trying to 
identify parts that appear almost the 
same. ' 

The designer should also keep in 


mind the possible utilization of | 
rolled bar stock, for often such : 1ay, 
rial can be used by making a 
change in dimensions to confor: 
standard stock size. 
Regardless of how they are pr 
duced, all components are subj 
dimensional tolerances. The desi ne; 
must keep this in mind so that h 
control the ill effects of cumul 
tolerances. Fig. 17, left, gives a cros 
section of a typical weldment in whic} 
the designer has kept cumulative to] 
erances in mind. The sketch at th 
right shows a similar cross-sectio 
in which the point has been ignored 


Ways to Counteract Warpage 


Shrinkage and warpage problems 
will continue to be a factor so long as 
drastic heat gradients occur during 
welding. A degree of experienc: 
needed to be able to predict suc} 
effects and to control and counteract 
them. It is impossible to discuss this 
factor in detail, but the designer 
should be able to sense the genera! 
aspects of such phenomena so that 
he will not develop designs impossible 
to produce within necessary tolerances 

The degree to which warpage will 
occur depends on the relative size of 
given welds and on their distances 
from the neutral axis of the assembly 
Welding results in shrinkage bot! 
longitudinally and at right angles to 
the weld metal. The extent varies for 
sizes as well as types of welds. When 
the number of different sizes and 
types of welds occurring in an averags 
weldment and their length and posi 
tion with respect to each other ar 
considered, it can be realized that con 
trol of warpage is an art rather than 
a science and depends to a large de 


gree upon practical experience. The 


welding sequence should be care- 
fully controlled as a counteracting 


measure, and special fixtures are 
sometimes used to restrain warpage 


during welding. 
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Conditioning and Inspection 


It is an established practice to con- 
dition the weldment by removing 
spatter, grinding edges or surfaces 
where specified, and grit blasting when 
size permits. Spatter is removed both 
for appearance and to insure that 
it will not drop off progressively 
when the weldment is in service. 
Spatter can be detrimental mechan- 


Fig. 19——-Analysis on model of welded engine bed. Stresses 
under lateral load can be read from the strain gauges. 


ically, for instance, in a lubricating 
oil compartment. : 

Weldments are grit blasted in order 
to remove mill scale from plate sur- 
faces and to facilitate visual inspec- 
tion of welds. Undercuts are usually 
easier to detect after the weld is grit 
blasted. 

Welds are inspected visually for 
proper size, surface cracks or other 
surface defects. X-raying is used to 
inspect welds for internal defects. 
Various specifications such as those 
of the ASME and the U. S. Navy 
provide inspection standards for the 
acceptance or rejection of welds by 
means of X-ray photographs. 

Hydrostatic testing is often re- 
quired by design specification. Oil- 
tight compartments should be checked 
and tested before the part leaves the 
weldery. Finally, the weldment should 
be laid out for a final inspection at 
the weldery to verify that it is dimen- 
sionally correct within specified 
tolerances. 


When to Stress Relieve 


A weldment that is to be subse- 
quently machined to any appreciable 
degree should be stress relieved if the 
machined parts are to hold their re- 
lationship within service life. Any 
weldment subjected to severe stresses 
or to fatigue or impact should also be 
stress relieved. The magnitude or di- 
rection of locked-up stresses follow- 
ing welding cannot be predicted, but 
such stresses can be of a high order 
If the stresses imposed by normal 
service loading have the same direc- 
tion at a given point as that of a re 
sidual or locked-up weld stress, struc- 
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tural distress or failure can result. 

No definite predictions can be made 
that difficulty will result if a given 
type of weldment is not stress relieved. 
Many weldments are in use that 
have not been stress relieved. Stress 
relief, therefore, may be regarded 
somewhat like insurance—insurance 
having a low premium rate because 
the per pound cost of stress relieving 
is usually only a fraction of a cent. 


Specification Check List 


This check list of specifications and 
drawing information will give the 
weldery proper and clear directions: 

Steel specification ? 

Inspection agency, if any? 

Weld sizes and to what standard ? 

General tolerances or any special 
tolerances ? 

Grit blast? 

Grind? If so, where? 

Stress relieve ? 

Paint? If so, what type and how 
many coats? 

X-ray requirements? To what 
code? 

Test—hydrostatic? If so, at 
what pressure? 

Test—oil tightness ? 


A weldment should be specified 
clearly and concisely so that no mis- 
understanding will result and to insure 
that each potential vendor will be 
quoting on the same conditions. It is 
important, for instance, that the weld- 
ery know if the weldment must be 
produced under a code requirement. 

Overall tolerance requirements on 
various dimensions of the weldment 
should be carefully considered. The 


Fig. 20—Test set-up to determine actual stresses under load 
on a piece subject to internal hydrostatic pressure. 
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Fig. 21—-Abstract example of two methods of resist- 
ing torsional force. The tubular design is by far the 
most effective and requires the least weight. 


designer might be inclined to make 
everything tight to be on the safe 
side, but this can be a costly practice 
compared to that of intelligently 
evaluating requirements. Often a rel- 
atively close tolerance—under certain 
conditions of size, shape and amount 
of welding—can be costly to achieve. 
Proper study might show that the 
tolerance can be loosened without 
affecting the service performance of 
the weldment. In this instance, it is 
common practice for the designer to 
consult with the weldery. 


Dynamic vs. Static Loading 


Many types of weldments or com- 
ponents for weldments can be de- 
signed effectively into welded machin- 
ery parts. Categorically, machinery 
parts can be defined as parts required 
to resist or support moving forces; 
i. é., parts subjected to dynamic load- 
ing. It is obvious that this definition 
distinguishes them from other types 
of structural members. 

Dynamic loading or applied forces 
in motion can involve the additional 
factors of fatigue and impact to be 
considered in the design of the ma- 
chine part and the proper selection of 
its material. If fatigue or impact are 
of major consideration, those prop- 
erties of the material determining 
its resistance to such loading should 
be known. Such properties are gen- 
erally referred to as the endurance 
limit (with respect to fatigue) and 
impact resistance (with respect to 
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Fig. 22——Application of the principle of Fig. 21 to an actual structure. The 
main beam of this welding positioner is subject to combined bending and 





torsional stresses; hence it is made tubular in cross-section. 


impact). The latter property (impact 
resistance) is sometimes related to 
temperature. 


External and Internal Contours 


The external contours of a part 
subjected to dynamic loading are a 
material consideration, particularly 
when fatigue is probable and espe- 
cially when the member is subjected 
to primary loads. Points of changes 
in contour in a structure of irregular 
shape are especially critical. 

Contours influence the effectiveness 
of a load-carrying member from a 
general standpoint. Proper contour 
denotes efficient disposition of mate- 
rial, which is fundamental in control 
of weight. Internal contours, those 
bounding openings in a structure, are 
worthy of careful consideration in the 
design of machine parts. As an ex- 
ample, the component illustrated in 
Fig. 18-a is less rigid for a given 


overall weight than that shown in | 
18-b. Disposal of the openings 
shown in Fig. 18-c is even more « 
fective from this standpoint. 

Mechanical structures usually 
quire openings of varying sizes a 
shapes for such reasons as fabricating 
or operating accessibility or for n 
chanical clearance. 

The effectiveness of proper, flo 
ing contour (and particularly its v: 
ue in rigidity) is often mathemat 
cally indeterminate. Fortunate! 
model analysis is possible in cases 
where maximum rigidity or strengt 
for least weight is important. Fi 
19 shows a set-up for an analysis 
a welded machine part. Actual str 
ses in a product can also be dete: 
mined by the use of such instrument 
as the strain gauges shown in Fig. 20 


Weight Control and Strength 


Frequently, minimum weight is 


Fig. 23—Design details of spokes in welded machine part. Because of casting limitations, 
the spoke was designed initially as shown on the right. The shape on the left, the most 
effective from the standpoint of metal disposition, was made possible by welding. 
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Fig. 24—-Welded frame of a C-type hydraulic 
press. Rigidity rather than strength is the im- 
portant consideration in this design. 


major factor in designing structural 
members of machines. The weight 
of a mechanical part can be controlled 
by one or more considerations. 

Sufficient strength is the first fun- 
damental. A minimum factor of 
safety is important in designing for 
least weight. If it is known definitely 
that no internal voids can or need 
exist in a given cross-section subject 
to primary dynamic stress, one ele- 
ment making up the factor of safety 
has disappeared or at least is under 
control. It is obvious (as the previous 
discussion of contours reveals) that in 
lesigning for least weight, the shape 
should be as regular and flowing as 
possible. 

In determining the strength factor, 
it is important to have exact knowl- 
edge of the magnitude, direction and 
location of the dynamic forces and 
their reactions involved in the ma- 
chine. In designing machine parts for 
least weight, it is vital that these be 
predicted as closely as possible. After 
this has been done, the material re- 
sisting or supporting such forces or 
reaction can be disposed to best ad- 
vantage consistent with mechanical 
clearance requirements. 


Asa specific instance, Fig. 21 shows 
an abstract example of two methods 
of resisting a torsional force. There 
is no questioning the effective dis- 
position of metal in the tubular de- 
sign. Nor is there any questioning 
that the effective disposition of metal 
insures the least weight. Fig. 22 
shows an example of this concept in 
an existing machine part. 

Another example of effective metal 
disposition is shown in the spokes of 
an enormous machine similar to the 
one in Fig. 15. The cross-section of 
the spoke is shown on the left of Fig. 
23. This shape, the most effective, 
was made possible by welding. The 
cross-section on the right shows the 
spoke as it had to be designed initi- 
ally because of casting limitations. 


Designs for Rigidity 


Rigidity or stiffness is sometimes 
the dominant factor in the design of 
structural parts, rather than strength 
as in the instances just discussed. The 
primary function of the spokes in 
Fig. 23 is to maintain alignment to 
the greatest possible degree between 
machined parts in the structure. Ri- 
gidity or minimum deformation dom- 
inates in the design of the C-type 
(open side) hydraulic press frame 
shown in Fig. 24. This weldment is 
composed exclusively of hot-rolled 
plate with metal thickness at any point 
dictated solely by design requirements. 

A welded design that embraces di- 
rectional control of rigidity is shown 
in Fig. 25. Purely vertical deforma 
tion or elongation is a secondary con- 
sideration in the function of this hy- 
draulic press frame. A somewhat nor- 
mal design for the structural parts of 
such a press comprises a top beam or 
platen, lower beam or bed and side 
housings. All of the separate pieces 
are integrated by two or four vertical 
tie rods secured by nuts at both ends. 
In such a design, the upper and lower 
beams will tend to deflect as beams in 
a manner detrimental to the alignment 
of tools and work in the press. This 
detrimental tendency is practically 





Fig. 25—Welded steel belly band hy- 
dravlic press frame. Purely vertical de- 
formation or elengation is a secondary 
consideration in the function of this frame. 


eliminated by the design shown in 
Fig. 25, where the single structural 
member resists the working forces im- 
posed on it in direct, uniform tension. 

The stabilization of thin and unsup- 
ported expanses of metal requires 
watchfulness in the design of weld- 
ments for machinery. These thin and 
unsupported expanses of metal may 
be detrimental to the operation of the 
machine for several reasons. One is 
the possibility of “drumming” or vi- 
bration, another is fundamental insta- 
bility and the third is the possibility 
of dents or distortion in normal han- 
dling of the structure. 

Many possible methods of stabiliz- 
ing expanses of cross-section exist. 
Usually the imagination of the de- 
signer is fertile in the solution of the 
problem, once it has been recognized. 

Few Size Limitations 

Generally, the fewer the number of 

pieces bolted together to make up a 


machine structure, the less it will 
(Continued on page 60) 


Fig. 26—Comparative treatments ef bolting flanges in a weided part. Treatment (a) 
does not affect the cost of a casting, but it is uneconomical for welding. 
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A trip to an 





NEW plant introduces a 
A new electrode! A prod- 
uct of the new electrode 
plant at the Bayonne (N. J.) 
Works of International Nickel 
Co., Inc., the new electrode 
was developed specifically for 
making machinable welds in 
cast iron by the Inco develop- 
ment and research division’s 
research laboratory. Produc- 
tion follows the pattern indi- 
cated by the accompanying pic- 
tures and is carried out in au- 
tomatic equipment. Each elec- 
trode passes five times through 
the new 90-ft multiple-con- 
veyor oven, starting from the 
top and discharging at the low- 
est level end. Maximum ca- 
pacity of the plant is over 
1,000 Ib of electrodes an hour. 
Besides the electrode for cast- 
iron welding, the new plant 
also makes electrodes for weld- 
ing nickel, Monel, Inconel and 
various clad steels. 
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STEP THREE: The slug of flux is 
fed into the magazine of the ex- 
trusion press. Reloading can be 
accomplished within two minutes. 


STEP TWO: The flux is mixed and formed 

into a slug under 1,500 Ib pressure. The 

pressure eliminates air voids and provides a 
compact slug for the extrusion press. 











nit 


STEP FOUR: The straightened and cut rods are also fed into the 

: Straightening and cutting core 
ore ag aow —— Micsiened in flux extrusion press. These rods have been ground after straight- 
order to facilitate the welding of cast iron. ening to insure accuracy of size and to remove end burrs. A clean, 
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rough surface for automatic feeding is also provided by grinding. 
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STEP FIVE: Leaving the extrusion press, the coated STEP SIX: All electrodes are inspected be- 
electrodes are picked up by a continuous belt fore they are allowed to enter the oven. 
conveyor and carried to the baking oven. 


Arrows show how 
the materials flow 
from raw wire to 
finished electrodes 

















STEP SEVEN: The 90 ff oven provides a baking temperature of from STEP EIGHT: Af the unloading end of the oven the 
125 to 450 F. The electrodes pass five times through the oven on baked electrodes are p d to ther conveyor 
multiple-pass conveyors. About 45 minutes are required for baking. and carried away to be weighed and packaged. 
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wo of.the largest vertical flash 
| welders ever built, one for Gen- 
eral Electric Co. and one for 
Westinghouse Electric Corp., were 
recently completed at the Taylor-Win- 
field Corp. plant at Warren, O. These 
machines were designed to weld tur- 
bine bucket wheels to 3'4-in. shafts 
for jet-propulsion engines. Each is 
hydraulically operated and is equipped 
to take shafts from 1 to 6 in. in di- 
ameter, 12 to 72 in. long, and bucket 
wheels from 5 to 40 in. in diameter. 
With slight changes in fixture de- 
sign, these machines can be used to 
join similar pieces for other purposes. 
Fig. 1 is a front view of the welder, 
and the sketch, Fig. 2, is a schematic 
diagram of the largest weldment that 
it can handle. 


Advantages of Vertical Design 


Difficulty in keeping stresses in a 
straight line on the conventional type 
of horizontal flash-butt welder led to 
the vertical design of this machine. 
Its hydraulically actuated dies permit 
close work alignment and minimize 
die deflection at the time of upset. 

This machine is comprised mainly 
of two cast-steel frames in a vertical 
position. These are separated by cast- 
steel brackets, which are bolted to the 
frames at each end. The upset slide 
is driven by a hydraulic cylinder of 
35-in. bore, which delivers a force of 
850,000 Ib at line pressure of 1,000 psi. 

Keys position both brackets, the 
upper bracket being insulated electri- 
cally from the side frames. The upset 
slide is guided by two attached slide 
brackets, moving vertically in bearings 
in the side frames. An adjustable 
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Flash Welding 
for Jet Propulsion 


Fig. 1—front view of ver- 
tical flash-butt welder de- 
signed for the job of 
welding bucket wheels to 
3'/q-in. shafts for jet- 
propulsion motors. 
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Fig. 2—-Schematic diagram of weld ¢. Di 
sions are the largest that can be handled. 


bucking nut on the lower end of the 
piston rod limits the travel of the 
hydraulic piston. The upset slide’s 
position and travel are shown by a 
large calibrated dial and _ pointer, 
mounted on the right hand side of the 
frame. The platen is mounted on the 
upset slide. 


Clamping Methods 


Clamping arms hold the bucket 
wheel firmly on the platen and also 
serve as conductors of the welding 
current. Hydraulic cylinders attached 
to each of the slide guide brackets ac- 
tuate the clamping arms. The upset 
pressure is transmitted to the bucket 
wheel by the upset slide’s integral 
back-up screw, which is adjustable 
to butt firmly against the bottom of 
the bucket wheel. 

A hydraulic toggle-operated hori- 
zontal clamping fixture on the lower 
face of the upper bracket clamps to 


the shaft to be welded to the bux 
wheel and supplies the welding « 
rent. Warning lights located at the 
control station indicate whether 
not clamps are in correct position. Thx 
upper back-up screw, which butt 
against the upper end of the shaft be: 
ing welded, absorbs the upsetti 
force transmitted to the shaft. Mea 
are also provided for_proper alig: 
ment of the shaft and wheel. 
Attached to the hydraulic (oi 
reservoir is a pumping and cont: 
unit supplying controlled hydraul 
pressure. The clamping cylinders ar 
the large upsetting cylinder are suy 
plied 96 gallons of oil per minute at 
1,000 psi by two duplex pumps. Oi 
filters are located in the suction lines 
and the oil is kept at proper ope: 
ating temperature by cooling coils 
submerged in the reservoirs. 


Nitrogen Pressure Accumulator 


A new type of pneumatic accumu 
lator using nitrogen is mounted on toy 
of the pumping unit. The possibility 
of an explosive mixture being formed 
is reduced by the use of nitrogen in 
stead of oxygen. Eighteen drawn 
steel bottlesehold the nitrogen at 
precharged pressure of 750 psi to pro 
vide a very large flow of oil at hig! 
pressure at the actual moment < 
upsetting. 

Patented control valves aid in the 
delivery of the oil directly to the up 
setting cylinder. A follow valve cor 
trols the travel of the upset. slid 
during flashing, a dumping valve en 
ables rapid upset and a variable-speed 
(adjustable voltage), motor-driven 
cam controls the follow valve during 
automatic flashing. 

Three types of operation may b 
employed: manual, semiautomatic 
or completely automatic. In manual 
operation, the amount of flashing and 
upset is controlled by a hand lever. In 
semiautomatic operation, manual 
starting of flashing is necessary, but 
the motor-driven cam takes over con 
trol of the follow valve at a predeter 
mined point in the operation. In auto 
matic operation, a preset rheostat gov 
erns the cam motor to control the 
speed of flashing, and the cam ris 
during the complete welding process 
controls the amount of flashing. 
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The heart of the jet-propelled engine is a solid steel 
shaft to which a turbine bucket wheel is joined. Normal 
horizontal flash welders couldn’t be used so special 
hydraulically actuated vertical welders were designed. 


minted on the side frames and 
ected in parallel are the two 600- 
transformers which provide the 
ling current. One side of each 
sformer is connected to the buck- 
wheel and the other to the shaft 
means of the clamping devices 
viously described. 


Electronic Current Control 


Four 2,400-volt electronic contac- 

rs control the equipment, and each 
contactor has two high-voltage igni- 
tron tubes. The phase-shift method 

electronic control is used to adjust 
the welding current in fine steps. Suc- 
cessful welding of turbine bucket 
wheel materials is largely due to this 
method of control. 

Interlocks between the front and 
rear hinged doors provide for auto- 
matic drop-out of the main circuit 
breaker whenever the doors are open. 
\rrangement has been made for con- 
nection with incoming power and wa- 
ter lines from the floor. 

With the exception of loading, un- 
loading and adjustment, the machine 
can be operated by one person at the 
control station. A panel of controls 
aids the operator in the preselection of 
welding time, hydraulic pressure, etc 

The pieces to be welded are placed 
in their proper positions in a carriage 
type fixture mounted on rails, and the 


Fig. 3—This is the “business end’ of a jet engine de- 
signed by Westinghouse to power Navy combat aircraft. 
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carriage is pushed into the machine 
against a stop. The work is thus pre 
sented to the machine in an assembled 
position. The fixtures then clamp the 
bucket and shaft in the proper posi 
tion, and the carriage is removed 
After welding has been completed, 
the assembly is removed from the ma 
chine by the same carriage. The re 
sult is a jet-engine turbine. 

In the present form as developed 
by Westinghouse, the jet-propulsion 
gas turbine is a straight-line producer 
of power. All four of its major com- 
ponents—compressor, combustor, tur- 
bine and jet nozzle—are lined up one 
behind the other so that power is not 
lost in changing the direction of flow 
of the column of air that 
through the turbine. 


roars 


A “Turbine in Reverse” 


This straight-line design is made 
possible by the use of an axial flow air 
compressor—a “turbine in reverse” 
which sucks enormous quantities of 
air into the engine. Thus the whole 
jet-propulsion power plant can be 
made much smaller, more compact and 
more direct in its action than other 
designs using the larger centrifugal 
compressor. 

Fig. 3 shows the “business end” of 
a jet engine designed by Westing 
house to power Navy combat aircraft 


Through this jet orifice a sizzling 
50-ton-an-hour blast of combustion 
gases streams at more than 1,200 mph 
to give the engine its propulsive 
thrust. The shape of the nozzle 1s such 
that the gas doubles its speed from 
the time it leaves the turbine two feet 
back of the tip, increasing in velocity 
from 600 to 1,200 mph. This accelera- 
tion takes place in only 1/700 of a 
so fast that the forces of ac- 
celeration acting on each molecule are 
20,000 times the force of gravity. 

One of the Westinghouse jet en- 
gines already revealed to the public 
weighs less than half a pound per 
pound of thrust—less than half the 
weight of piston engines. It also has 
a total diameter of only 19 inches, 
again just half that of an “up-and- 
down” engine of comparable horse- 
power. When first brought out, this 
model was the smallest, lightest and 
most efficient aircraft engine in the 
country for its power, but it has since 
been superseded by later jet designs. 

The “baby” jet engine shown in 
Fig. 4 is only 9% in. in diameter and 
was originally designed to power an 
American version of the buzz bomb. 
Its turbine spins 566 times a second, 
and its jet stream delivers 275 hp at 
375 mph. Some version of this en- 
gine may see service as a power 
source for aircraft cabin supercharg- 
ing, wing de-icing, driving helicopters 
and to power personal planes. In a 
flivver plane, however, it would drive 
a propeller since jets are inefficient at 
low private-plane speeds. 

Peacetime production of gas tur- 
bines by Westinghouse will require 
the facilities of a $10,000,000 plant 
and research laboratory, now nearing 
completion near Philadelphia. 


sect ymnd 





Fig. 4—These are two versions of the jet aircraft engines 
designed and built by Westinghouse for the Navy Bureau of 
Aeronautics. The engine on the left was designed to power 
combat planes. The “baby” of the right is only 9'/, in. in diam. 
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Welding Electrical Equipmen: 


Welding is replacing casting as a means of fabricating 
pieces of large electrical equipment such as generators 
and mercury-arc rectifiers. Interesting new techniques 
have been developed for vacuum-tight seams and joints. 


By WILLIAM SPRENGER and VICTOR E. HULEN 


Transportation and Generator Division, 
Westinghouse Electric Corp., East Pittsburgh 



























LECTRIC generators and vacuum 

equipment were at one time con- 

sidered impracticable to weld, 
both from the standpoint of strength 
and also because of distortion and 
costs. It is now possible to successful- 
ly fabricate such products by welding. 
Although many of the techniques em- 
ployed are basic, each piece of equip- 
ment requires a slightly different 
approach. 


Generators and W aterwheels 


Some frames for large hydrogen- 
cooled a-c generators and waterwheel 
generators weigh as much as 40 to 50 
tons. On such equipment the weld 
must not only be strong enough to 
carry the weight but must be gas- 
tight and pressure-proof as well. 

In order to get a quality weld, the 
parts to be joined are carefully fitted. 
Those parts which are not subjected 
to high stresses are flame-cut to close 
tolerances of from + 4, to+ % in., 
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depending on the thickness of 
members. Since a machined fit 
the parts closer together and sub 
the weld to fewer internal stre 
this method of fitting is used or 
heavy members and on equip 
designed to rotate at high speeds. 
machined fit also enables the we 
to exercise more care in building 
his bead. 

Precleaning is done in the u 
ways—shot blasting for all car! 
steels, pickling on alloy steels 
flame-priming on heavy slabs. In 
dition, a weld-cleaning hammer is u 
to remove scale on multiple-pass }: 


Welding Silicon Steel 


Silicon steel is required for so 


generator applications. Although t 
alloy has good electrical properties 
that more magnetic lines of flux « 
be made to run in one direction, it 
difficult to weld because of its inh 
ent brittleness. One practice is to he 
the parts in a furnace and weld th 


while hot. Straightening, if necessa: 
is also done while the parts are hot 


for otherwise the welds would crac 


After being joined, the members ar 


stress relieved in an annealing furna 
Another satisfactory method 
welding silicon steels is to use an el 
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trode which deposits a very ducti 
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an important feature of the Tube Turns line 


HEN a 180° fitting must be 

cut to an odd angle to meet 
special conditions, uniform wall 
thickness is of prime importance. 
Tube-Turn fittings have uniform 
wall thickness within ASA tolerances 
at all points throughout the fitting. 
Cut to any odd angle, they will line 
up perfectly with the pipe. 

There are more than 4,000 items 
in the complete Tube Turns line— 
the first line of seamless welding fit- 
tings, in point of time, in strength, 
safety, economy and efficiency. 
Among refineries, processing plants, 
power plants and equipment manu- 
facturers, Tube-Turn welding fittings 


TUBE-TURN 


YRaot mann 


are known for all around excellence 
and dependability. 

The long and varied experience of 
Tube Turns. engineers is available 
to you through selected Tube Turns 
distributors in every principal city, 
commanding the full resources of all 
Tube Turns branches and the home 
office. Write today for your free 
copy of Catalog 111. 


Selected Tube Turns distributors in every 
principal city are ready to serve you from 
their complete stocks. 

TUBE TURNS (inc.), Louisville 1, Kentucky. Branch 
Offices: New York, Washington, D. C., Philadel- 
phia, Pittsburgh, Cleveland, Detroit, Chicago, 
Houston, San Francisco, Seattle, Los Angeles. 





Quality control and inspection assure uni- 
form wall thickness within ASA tolerances 
at all points. Full circularity is main- 
tained throughout. 


tt Welding Fittings and Flanges 





HE WewLpinc ENGINEER 


FEBRUARY, 1946 




























Air hole drilled 


and tapped 
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Air space 


Finish weld 


Seal bead 
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Air holes 


Fig. 3—Joints and seams for vacuum-tight equipment are given a seal 
bead inside and outside before finish welding. Holes are then drilled 
and tapped to permit the intervening space to be air tested. 


metal, but such a rod is used only on 
low stressed parts. 

Waterwheel frames are made in 
half or quarter sections because of 
their large size. Special care must be 
taken that these frame sections, when 
completed, are not pulled in or out at 
the partings. The weldors must fol- 
low a prescribed technique and as 
they are welding must watch with ut- 
most care the points at which the 
frame begins to pull and the direction 
in which the pull takes place. This 
can be detected in several ways: by 
taking physical dimensions, by meas- 
uring or by gauging while in the 
process of welding. A more definite 
practice has been to hang a plumb bob 
at the top of the frame. The move- 
ment of the plumb bob indicates the 
movement of the frame as soon as it 
takes place. In some cases braces 
are welded across the diameter to 
hold the size while the frame is being 
welded. In no case are large frames 
welded without first considering some 
method of protection against dis- 
tortion. 


Skip-W elding Technique 


The inner frame for an 81,250-kva 
hydrogen-cooled generator, Fig. 1, is 
an interesting example. It is made of 
semicircular rings having a ragius of 
approximately 45 in. The rings are 
set on the floor and the machined 
parting bars are put into place and 
tacked; the top and center rings are 
added next. The weldor then tacks 
in the supporting members and starts 
building up his beads. He welds in 
a structural member at each end, and 
then goes around to its opposite on 
the other side of the circle. This skip 
welding is followed until all the pieces 
are in and welded. If multiple passes 
must be made on any members—and 
there are some which require more 
than a single bead—the same proce- 
dure is followed. 

Improved methods have made it 
possible to premachine items before 
they are fitted and assembled. This 
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decreases machining costs by making 
it possible to use smaller machine 
tools. A great saving is also realized 
in handling time ; for example, the set- 
ting up of jobs on large boring mills 
and planers. 

Locating jigs and fixtures are neces- 
sary to maintain dimensional toler- 
ances on premachined equipment, 
especially when thin metal structures 
are being welded. Even when jigs or 
fixtures are to be used, the necessity 
of properly tacking items in position 
must be impressed upon the fitter and 
weldor. Poorly tacked items may lose 
the original dimensions. Anticipated 
warpage may be controlled during 
welding by tacking braces on areas 
that contain items welded on only 
one side. 


Self Stress Relieving 


The factor most important in dis- 
tortion control is the direction of the 
weld with respect to open ends. In 
welding heavy pieces with multiple- 
pass deposits, methods may be found 
whereby the welds will stress relieve 
ach other. This lessens distortion to 
some extent. Of course, furnace an- 


ww 


Fig. 4 — A specific ex- 
ample of vacuum equip- 
ment is this end dome 
for a hydrogen-cooled 
generator. Air pressure 
is supplied between the 
inside and ovtside seal 
beads, and a solution of 
liquid soap and water is 
brushed around the weld. 
Bubbles will form if a 
leak is present. 


w 
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nealing is preferred whenever © jg 
possible. ' 
Considerable savings are realize | by 


the use of welding positioners 
(Fig. 2). The advantage ot having all 


welds in a downhand position ena les 
the operator to pré xluce better quality 
welds at a much greater speed. Most 
of these positioners are equipped with 


variable-speed controls. fF Oot-type 
control switches are standard because 
they allow the operator freedot if 
both hands for manipulation of the 
electrode holder. This eliminates the 
“bump” on the weld that would other- 
wise result from starting and stoppi 


7S 


Vacuum-Tight Joints 


Vessels to be subjected to a vacuu 
may be cast or fabricated by weldin 
One advantage of welded tabrication 
is that castings are much more porous 
and will present a leakage problem not 
present in the rolled plate used in 
fabrication. 

A few years ago the atomic-hydro- 
gen welding process was considered 
the only satisfactory method for mak- 
ing welds capable of holding a 
vacuum. The conventional metal-ar 
process is now being used quite satis 
factorily and with greater speed. 

Examples of vacuum-tight welds 
are found in the mercury-arc rectifier 
and its diffusion pumps. This equip 
ment creates and maintains a pressur‘ 
reduced to approximately one mil 
lionth of an atmosphere. It can readily 
be seen that only the highest quality 
of welding will serve. 

By closely adjusting the current 
and carefully positioning the work, 
weldors can eliminate slag, craters and 
gas pockets. Should any of thes 


defects be found when the vessel is 
tested for leaks, it is necessary to chi 
them out and reweld. The carbon ar 
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No welding shop should overlook these 
5 BENEFITS OF RADIOGRAPHY 


1 Radiography helps build new business for welders. It has helped 
show engineers that welded joints, backed by proof of internal 
soundness, are practical, strong, economical, suitable for plates 
of any thickness. 

Radiography, by proving internal soundness, has helped create 
acceptance for welding in situations where construction codes 
once barred its use. 


Radiography provides a means of assuring sound weld repairs of 
castings, both in the shop and in the field. It is a must for all 
weld repairs of high-pressure equipment. 

Radiography helps new welders do better work quicker by show- 
ing how their technic can be improved. Routine radiographic 
examination of production welds helps maintain high quality. 
Radiographic examination is sure, complete, non-destructive— 


provides a record for reference obtainable no other way—often 
is less costly than other methods. 


NOW IS THE TIME to take a fresh look at industrial radiography 
... to investigate business-building advantages of qualifying your 


shop for any welding job that comes along. Your local x-ray dealer 


will be glad to discuss your problems with you . . . can make help- 


ful suggestions. Or write to 


EASTMAN KODAK COMPANY, X-RAY DIVISION, ROCHESTER 4, N. Y. 


RADIOGRAPHY. . . Another important function of photography 














Fig. 5—Cost figures justify the welding of two 

beads on such equipment as this vacuum pump 

for a mercury-arc rectifier. Should a leak develop, 

it would necessitate the removal of all the cooling 
colls brazed on the ovter surface. 


should never be used to cut out these 
bad welds because carbon-arc cutting 
leaves slag deposits and irregular sur- 
faces and often too much is cut out or 
good welds are cracked because of the 
excessive heat. 


Air Space for Testing 


The procedure for welding vacuum- 
tight joints differs somewhat from 
conventional welding procedures. All 
joints or seams are first given a seal 
bead inside and outside before finish 
welding is done. The seal beads inside 
and outside form an air passage 
through which the welds can be tested, 
and the seal bead also makes a good 
base for the weldor to complete his 
welding without fear of getting the 
inside and outside welded together and 
closing the air passage. Together, the 
two seal beads are an insurance 
against leaks. Cost figures prove that 
this extra precaution pays for itself 
in eliminating leaks. 

The sketch, Fig. 3, illustrates the 
general method. Air holes for testing 
are drilled and tapped after the seal 
beads have been deposited. 


Testing with Nitrogen 


Large vessels such as the end dome 
shown in Fig. 4 should have sections 
of the welds isolated in order to locate 
the leaks without requiring inspection 
of too large an area. The testing can 
best be accomplished by first applying 
air pressure between the welds and 
then brushing a thin layer of liquid 
soap-and-water solution on the outer 
surface. Bubbles will form in the 
event leaks are present. 

If high pressure is desired, bottled 
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dry nitrogen may be used to locate 
very small leaks. Restricting regula- 
tors should be used, however, in cases 
where dry nitrogen is employed. This 
pretesting method with dry nitrogen 
can save much time before the unit 
reaches its final vacuum test. An ex- 
ample is the vacuum pump for a 
mercury-arc rectifier shown in Fig. 5. 
Should a leak develop in this equip- 
ment, it would be necessary to remove 
all of the cooling coils brazed on the 
outer surface before the repair could 
be effected. 

In addition to vacuum-tight equip- 
ment, the method of welding two 
sealing beads and pretesting with air 
or nitrogen can be used on vessels to 
be subjected to air, oil G& water 
pressure. 


Elements of Welded Design 


(Continued from page 51) 


weigh and cost and the stiffer it will 
be. The only limitations on the size 
of a weldment are those imposed by 
stress-relieving facilities and shipping 
clearance. 

Another type of freedom that 
should be kept in mind by the designer 
of weldments is the possible use of 
higher-strength weldable alloys in 
highly stressed portions of the struc- 
ture. The secondary components of 
the piece can be of cheaper plain- 
carbon steels. Weldable alloys add 
nothing in rigidity or stiffness, of 
course, since the modulus of elastic- 
ity remains practically the same. 


To Weld or Not 


Before the above decision can be 
reached, the factors of primary im- 
portance in the economic balance or 
competitive comparison of a welded 
steel design must be clearly evaluated. 
The fundamental reasons for assum- 
ing that a weldment is the proper 
medium must be unmistakably defined. 
These reasons may include natural 
adaptability and predictability, mini- 
mum weight and initial cost. 

The designer and his employers 
must realize that the weldment un- 
doubtedly will not resemble a casting 
in appearance. This does not imply 
that the welded machinery part will 
be displeasing to the eye. It means 
simply that anything produced by a 
radically different process will natu- 
rally be different in appearance. If it 
is not, the design should be reviewed 
critically because the chances are that 
it is not economical. 

A simple instance appears in Fig. 
26. The bolting flanges shown in (a) 
do not affect the cost of a casting 
particularly. In a weldment, however, 






such details necessitate a greater 
ber of components and consequ nt) 
a larger number of man-hours to joj; 
them. The alternate detail, (6), ful. 
fills the same function at far less 
expense. 

If weight reduction is of critica 
importance, the overall economic bal- 
ance might dictate the added compli 
cation in the weldment. A _ natural 
question here is, ““Why not cast it?” 
The answer has been found to be that 
a weldment can be designed which will 
weigh less than a casting without 
sacrifice of strength or rigidity. When 
quantities of duplicate parts are in- 
volved, other methods of achieving 
minimum weight at lowest cost are 
also available. 

In making a decision on the value 
of weldments as structural members 
in a machine, the broad measures of 
their desirability should be known and 
considered. A weldment should not be 
used simply because a desire exists 
to design in this medium. Nor should 
a casting or forging be used if a weld 
ment presents greater advantages 





Why Weight Is Important 


Weight control or reduction may 
seem to have been overemphasized in 
this discussion. The weight factor can 
be important in machine design for 
many reasons. A fundamental con 
sideration is the minimization of in 
ertia forces in moving parts of ma 
chinery. Another is the pyramiding 
of the effects of weight or mass 
mechanisms subject to high velocity, 
as, for example, the modern railroad 
passenger car. 

In relatively large pieces weighing 
200 Ib or more, weldments have been 
applied admirably where weight is 
important. Undoubtedly, the inher 
ent features making such application 
possible are predictability and the fa: 
that the process imposes practically n 
limit on the thinness of sections. 

The result of the application of th 
factors discussed here can best be i! 
lustrated by a particular instance « 
weight and space efficiency in the us 
of weldments. Comparison of a di 
rect-drive, four-cycle Diesel engine of 
1926 with an electrically driven, two 
cycle Diesel engine of today reveal 
that the modern engine represents 
reduction of 67.39% in cubic feet oc 
cupied per bhp and also a reductior 
of 58.40% in weight per bhp. At the 
same time the lighter engine of today 
is 50% more efficient than the heavier 
engine of 20 years ago. The develop 
ment of welded steel construction has 
materially helped in reducing the 
weight. 


THE END 
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Welding Research That 42g Zce 


with Every Advance in Metallurgy 







] 92 A. O. Smith has always been alert to the pos- 
sibilities of new alloys and new metals. When stainless steel 
aroduced, A. O. SMITH welding laboratories promptly 

weeatainiess steel electrode The result was a 
the new alloy’s corrosion-resist- 
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has been continuous si 
stands behind the virtually cé 
flow of stainless steel vessels 
A. O. Smith plants. Constructed 
all sizes, often of intricate design} 
and made of solid alloy or with stain- 
less steel linings, SMITHway Welded 


Pressure Vessels are in high-corrosion 


service the world around. ne 
j “A . 


The Proof Is,in Production... S$MITHway 


“Vee ~ q ta Sewtce A. C. Welders 


A stainless steel electrode may have all of the necessary physical a Complete Line 


properties; it may be a delightful tool for the welder to use; it Six models, including three 
may even cost less than half of some other electrode—but it may new models of 150-, 200-, 
be a disastrous investment for the fabricator if the weld fails after and 250-ampere capacity. 
months or even years of service. Heavy Duty Models of 


That’s why SMITHway Certified Electrodes are specified for 500, 420, 2a8 eee 
most “particular” jobs. Large volume operators recognize that SO et et eee 
there is no substitute for the extensive A. O. Smith laboratories ae 
in controlling and maintaining the chemistry as well as the metal- 4 
lurgy of stainless steel electrode metal. And large volume operators — 
take no chances that a ten-cent economy today may cause a thou- 


sand-dollar failure in service two years, five years, or even ten Mild Steel...High Tensile .. Stainless Steel 


years from now. 


For detailed specifications of SMITHway Certified Electrodes WELDING ELECTRODES 
and their application to specific welding jobs, send for the SMITH- 
way Welding Catalog. made by welders 


( " +e gor welders 
SMITHway Ss y AVE Le Quit Corporation 


Certified 
WELDING 
ELECTRODES 
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Vertical Flame-Hardening 


VERTICAL flame-hardening installation is 
A used by a manufacturer of materials- 
handling equipment to overcome the dis- 
tortion that had previously 
small machined 
dened. The 
hardening 


resulted when 
parts furnace har- 


flame- 


were 


set-up 
handles small parts 
roll- 
shaft- 
ing, small pins and 
other circular parts 
ranging from 1% 
to 12 in. in diame- 
ter. When furnace 
hardened followed 
by a water quench, 
these parts were of- 
ten so distorted that 
they either could 
not be used or could 
be reclaimed only 
by costly grinding 
operations. With 
the flame-hardening 
process, both the re- 
jection rate and fin- 
ishing costs are sub- 
stantially reduced. 

The spin-harden- 
ing method is used, the piece to be hardened 
being rotated rapidly while it is heated by a 
series of stationary oxy-acetylene flames 
(Fig. 1). When the part has been heated 
to the correct hardening temperature, the 
flames are withdrawn, and a spray of water 
is directed upon the work while it is still 
spinning. The spin-hardening method as- 
sures a uniform case over the surface area. 

This machine is equipped with six flame- 
hardening heads. 
justable units, 


such as gears, 
ers, wheels, 












These are separate ad- 


and any desired combina- 


tion of them may be used, depending on the 















































Fig. 2—A quick-acting centering device is used 
te hold small work in place. Only three of 
the heating heads will be used here. 
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LIT MALLE 
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Courtesy, The Linde Air Products Co. 


Fig. 1—The vertical flame-hardener in action. All of the 
six heating heads are being used in the hardening of a 
machined roller. The single flame is a pilot light. 


amount and type of heating necessary. Only 
three heating heads are used for hardening 
parts such as shafts and pins under 2-in. di- 
ameter. For relatively thin pieces, the num- 
ber of heating flames per head can be re- 
duced by replacing the rows of unneeded 
flame tips with plugs 

Exact procedure control is made possible 
by the use of a special control device which 
can be adjusted for each hardening job. 
The control box and timer are set accord- 
ing to the specifications worked out by the 
engineers, after which the cycle of heating 
and quenching becomes fully automatic. The 
heating flames and the water sprays are 
turned on and off automatically in correct 
sequence by solenoid valves. The operator 
merely positions the work to be hardened 
and pushes a button to start the sequence 
of heating and quenching 

The work is clamped in position in sev- 


eral ways. For small parts, such as small- 







The old and the new unite in this ox-cart-hauled d-c welder in coffee-growing Costa Rica. 















































Fig. 3—Placing a workpiece in the ma 
chine. The center fits over the spindle 


and automatically centers the work 









1 


diameter shafts and wheels, a 
centering device is used (Fig. 2 
larger work, a tapered center fits 
spindle and centers the work 
center is made heavy enough to 
work firmly in the machin 
The parts are tested with a Short 

scope. Their hardnesses range betwee! 


quicl 


75 on this scale, equivalent to a | 


hardness of about 540. The depth of 
, ; 


ness varies from sz to % in., and it 

controlled as desired. 

- ‘ T 

Ox-Cart Welder 

by Costa Rica, the Cartago Elect 
employs old methods to bring n 

arc-welding equipment to remot 


projects that are inaccessible by road 
portable “ox-cart welder” shown in tl 
ture below is one of nine a-c and d-c w 
which are in continuous use by the | 
Rica public utility. 
“Our company has used welding t 

towers, poles, bridges, fans, etc,” 
Saxe, manager of the Carta; 


f 
, 







Courtesy, Harnischfeger 
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war it was the only way in 


he 
could have possibly kept our 


in shape.” 


4,lJe Housing Repair 
By Lloyd A. Severts 


Welding Service Engineer, 
Marquette Mfg. Co. 
lubrication failure, an area on the 
D aring surface of an automobile rear 
using cracked up and “spalled off” 
the roller bearing. As a new hous- 
1s not immediately available, it was 
ative to do a welded repair job. 
. damaged area was first ground down 
t id metal (Fig. 1). The area was then 
built up with %-in. stainless-steel electrodes, 
using an a-c welder at a setting of 120 amp. 
fhe weld as deposited appears in Fig. 2 

Immediately after depositing each short 
bead, a wet sponge was used to remove all 
heat. The reason for this was to prevent 
softening of the adjacent surface. After 
welding, the housing was mounted on a 
lathe faceplate and ground to size with a 
toolpost grinder. 

Since this repair was made, the car has 
been driven several thousand miles under 
unusually heavy loads. The welded housing 
has given perfect satisfaction. 





Fig. 1—The bearing surface before repair. 
Note spalled areas have been ground down. 





Fig. 2—New metal was deposited with 
stainless-steel electrodes. When ground, 
the housing was as good as new. 
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Bronze Welding Rods 


7. 


s 
Strong: TOUGH —_ 


*&The outstanding factor in the recognized 
superiority of Titan Welding Rods is Double Deoxidation, a process 
exclusively Titan. By this method of manufacture the rod is kept 
definitely free of occluded and dissolved gases, and no gases are 
absorbed from any source during the welding operation. Free flow, 
full penetration, non-porous structure and great bonding strength and 


toughness are the results. 


Titan Welding Rods include many analyses, each designed for a 
certain group of metals, although all Titan Rods do a good job on 
all metals with melting point above 1650°F. Write for literature 


which will enable you to select the best rod for your purpose. 


IMMEDIATE SHIPMENTS 


F [ 
LLiGu 
METAL MANUFACTURING CO., BELLEFONTE, PA. 
Sales Offices: 
New York—39 Cortland St. 


Chicago @ San Francisco @ New Orleans 
Export Office—70 Pine St., New York 5, N. Y. 


Quality Alloys By Brass Specialists 
Brass and Bronze Rod + Forgings + Die Castings » Welding Rods 
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Brazers Go to the Work 


OF handicap in the use of resistance 
brazing has been the lack of portable 
production apparatus that can be readily 
taken to the job. To meet the need for 
portable brazing units for the joining of 
wire cables, strap connectors, pipe, etc., 
Westinghouse engineers have developed a 
self-contained family of incandescent-car- 
bon brazing sets that require only connec- 
tion to 220-volt power sources. Each set 
consists essentially of a transformer to pro- 
vide high currents at low voltage, suitable 
voltage selectors and controls, and carbon- 
tipped tongs that can be clamped over the 
pieces to be joined. The high currents 
flowing through the carbons bring them to 
incandescence and so quickly raise the ma- 

























































































ONLY ONE MOVING PART, 
POSITIVELY FOOL-PROOF. 


SO] 








INLET 
\-< 
| GAS PRESSURE 















OTHER PATS. 
PEND. 














SHOWING CHEK-SHOCK VALVE TAK. 
ING PRESSURE SHOCK AND ALSO 
EQUALIZING PRESSURE. 












FULL PROTECTION 
WITH CHEK*SHOCK 











SHOWING CHEK-SHOCK VALVE AU- 
TOMATICALLY RELEASED ALLOWING 
NORMAL FULL FLOW. 


CHEK-SHOCK OXYGEN CUSHION VALVE 


SOFTLY controls the vicious “‘jolt’ of high pressure oxygen gas, thus eliminating regulator 
repairs and preventing possible injury to operators. 
























Will allow tank valve to be opened rapidly without damage to regulator or 
danger to operator. 


o 
@ Will increase life of regulator assembly. 
@ Will eliminate possible injury to operator from burstings. 


@ Will prevent unnecessary internal wear in regulator (as NOT necessary to release 
control screw before opening tank valve). 


This PROVEN automatic safety device cushions the initial ‘‘biast'’ of pressure when tank valve Is turned on, 
(this uncontrolled surge which strikes like a hammer is the direct cause of most 
accidents), when pressure slowly bleeds and equalizes then CHEK-SHOCK allows a full 


PRICE IS LESS THAN ONE REPAIR BILL 
4 1. STANDARD COUPLER—for all standard size welding type oxygen regulators. 
2. LIGHT COUPLER—for ‘‘airplane’’ or soldering size oxygen regulators. $ 00 
32. HEAVY DUTY COUPLER—recommended for extra heavy duty work only. 600 ed. 
4. SCREW TYPE COUPLER—for removable inlet stem regulators (Y%4” pipe) available in 
stondard, light, or heavy capacities. 
# 5. FOR HYDROGEN—left hond thread coupler. We also make Medical Chek-Shocks for 
all types of medica! regulators and tank fittings (chrome plated) 







regulators 
flow of oxygen. 










SEE YOUR DISTRIBUTOR OR WRITE 





Chek-Shoek MFG. CO. 


FOWLER Met 4KLTE, 
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This portable brazing set consists o 


transformer, voltage selectors, controls 
and carbon-tipped tongs. Altogethe;, 
weighs but 30 Ib and requires only 
connection to a 220+volf power source 


terial to brazing temperature, whic 
from 1,200 to 1,500 F. 

Three sizes, 5, 10, and 20 kva, « 
this group of mobile brazing element 
5- and 10-kva units are air-cooled. 7 
kva unit is fan-cooled and has a s¢ 


tem to cool the brazing cables and 


small portable unit for medium 
work. Approximate weights of the 
units are 30, 100 and 250 Ib, and th 
responding secondary currents are 62 
and 1,667 amp. 


A Boon to China 
Nes welding will be a significant 


believes Vee Tseng Lee, Chinese eng 
ing student now studying American pr 








f 


tained water-cooling and recirculating 


The cooling system permits the use 


‘ 


in the future industrialization of C! 


iT 
in 


tion methods under the sponsorship of 


government’s ministry of education 


whom the camera caught during his c 


of instruction at The Lincoln Electric 
pany’s school of welding, Cleveland, 
that the process of arc welding wil 
tainly appeal to the frugal nature 

countrymen because of its inherent 
omy as a construction and repair tool 





Vee Tseng Lee, an engineering student, trav 
eled all the way from China to learn abot 
welding and other American production method 
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No. 500-C 


No. 300-C 


No. 200-C No. 159-C 


Photograph at 








arc Pemrace: "e on k 
> D.C. carbon arc 

velding field Better 
with a great saving 

Arc is fine on light 

galvanized sheet 

minimum of € 

Cast iror tti 
risers and dé n 

wi igh an J 

Phos “D” Copper Welding 

Write for Form CH-100 for more information on TWECC 
of the 1945 TWECOLOG showing TWECO'S Complet 








high copper alloy ground cla 


roducing good welds wit! 
cutting stainless steel casting 
tion cutting are readily accomplis 


> Carbon Electrode Holde TS. Get your copy 
>‘line. See your nearby TWECO Distributor 


CARBON ELECTRODE HOLDERS 


by TWECO 


NEW TOOLS !! 


For An Old Process 


The first improvement in years in equipment for an old 
cess that has been handicapped by heavy, hot- 


running, burdensome tools 


The new line of A N ELECT! E HOLDERS covers the 
practical range of manual welding ani cutting. This range is from the 
lightest work up to 500 amperes; carbon sizes from % in. thru % in. The 
range is covered by four sizes of air cooled holders from a 13% oz., 150 


ampere holder up to a 64 oz., 500 ampere holder. 


Listed below are full specifications for the four sizes of TWEC 

N ELEC which are illustrated in the accom- 
panying cut. The carbon is held by a spring actuated plunger operated 
from the handle of the holder. The hexagon head of the holder, as wel! 
1s the exposed conductor tube and plunger, are steel. They are of ample 
capacity to conduct the current to the welding carbon, yet are of a high 
melting point material that has relatively poor thermal conductivity back 
to the main body and handle of the holder, thereby assuring a cool 
running tool. 


Each size of holder is well balanced when equipped with proper size 
cables. They are cool running within their rated amperage and carbon 
capacity range. The cable connection is simple clamp style. The No. 
150-C and 200-C are furnished optionally with or without Quick-Attach 
Whip Cables and connection Lug. All parts are replaceable. 


Holder Carbon Amperage Handle 
No. Capacity Capacity Length Weight Diam. Price 
150-C "V4" 150 10%” 13% oz. 1” $ 7.50 
200-C He"-%" 200 13” 20 oz. 1%" 10.00 
300-C V4" .Y" 300 14%" 36 on. 1%” 12.50 
500-C %"-%" 500 19%” 64 oz. 1%” 15.00 
eft shows a production cark 





is unexcelled in the non-ferro. 
welds are produced economically 
in time and efficiency. Carbcen 
gauge stainless, aluminum 





welding machines. 


Cast Iron Cutting 












TWECO PRODUCTS COMPANY, WICHITA 1, KANSAS 


caves Colmne 


ENGLISH AT IDA 
IN CANADA .~ G. D. PETERS a CO. OF CANADA, LTD. 







. BOX 666 








Export: Henry R. Jahn & Son, 7 Water St., N. Y. 
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“CONNECT WITH TWECO" 





1021 BIRKS aon. MONTREAL 


4, N. Y., Cable Address “Epiglottis”’ 
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and Kinks... 
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Better Ways to Do It 


FEW of the many time and la- CRAMNEL UNDER 


bor-saving ideas developed by ae 
tacticians of the production line are 
presented every month in this de- 
partment. If you have a good weld- 
ing idea of your own to pass along, 
you are hereby invited to con- 
tribute it to this section. Send any- 
thing you think suitable to: Short 
Cuts and Kinks, THE WELDING 
ENGINEER, 506 S. Wabash Ave., 
Chicago 5. Payment will be made 
at our usual rates. 






































Submerged-Melt Feed , 
By Bob Roberts | _ BEARING BOA ASSEMBLY 


HE conventional submerged-melt weld- 

ing machines used at the Richmond No. 
3 Yard, Richmond, Calif., had both a mov- 
able gear housing. and a stationary gear 
housing. These two large and costly units 
required an excessive amount of mainte- 
nance and also a lot of man-hours of extra 
work every time the size of welding rod 
was changed. 

It seemed to me that there was a better 
way, so I suggested to the Labor-Manage- 
ment Committee that a single rod-feed gear 
assembly and motor be used on these sub- 
merged-melt welders. This type of unit, | 
believed would greatly simplify the task of 
threading a different size of welding wire 
into the machine. The suggestion was 
readily adopted. 

A small dual-voltage, shunt-wound mo- 
tor was used with the rod-feed gear as- 





Construction details of contour-follower attachment 
for standard straight-line flame-cutting machine. 





sembly. The self-adjusting compact rod- standard flame-cutting machine to 
feed unit made it possible to do both fillet was attached a square shaft floating in 
and flat welding with a submerged-melt bearing box. The trailing edge of the shait 
welding machine. Costly controls were not has a %-in. roller-bearing race. The sha 
needed and the decreased weight of the unit holds the torch and follows the contour. I: 
(36% lb against 96 lb) made for easier operation, a track is laid parallel t 
operation. web to be cut, and the machine wit! 
Welding wire in coils could now be used, contour-following attachment is place 
which permitted the machine to be oper- the track. The shaft is full-floating; « 
ated on construction work where formerly quently, there is little possibility of stic! 
only manual welds could be made. The All link and pantograph action is eliminat 
original purpose of reducing maintenance A cut which accurately dupficates 
costs and saving production time was defi- contour of the bulkhead may be qu 
nitely accomplished. It was figured that 162 made. Since the operation is of a mechani 
man-hours were saved each week on rod_ cal nature, mistakes and bad work ar« 
adjustment alone. A total of 306 man-hours to a minimum. In conjunction with th 
was saved per week. holder, this contour follower saved us 
The cost of the old assembly was $860, proximately 2,000 man-hours per mont 
Dual-voltage rod-feed motor and rod-feed while the unit I proposed could be built for 
gear assembly for submerged-melt welders. only $200. This resulted in a $660 saving. 


« Handy Pick 
Contour Flame-Cutting By W. F. Schaphorst, M. 


By L. Gorton VERY once in a while | weldors 
. necessary to swing a pick in order t 
» HAD always been difficult to cut the certain jobs. Here is a handy “pick ki 
proper contour on an Isherwood bulk- Don’t try to swing the pick at all » 
head of a ship. In the Kaiser yard at Port- you are working in cramped quarters. \\ 
land, the job had been done manually until there isn’t sufficient elbow room for sw 
I suggested to the War Production Drive ing, remove the pick head and slip it int 
Committee that a flame-cutting machine be pipe (see sketch). An improvised pi 
built to follow the contour. this kind will let you get into almost 
This machine consisted primarily of a corner. 


SSE © 
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ORDINARY PICK 


With an improvised pick of this kind, you can get into almost any tight corner. 
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OTHER STACKPOLE PRODUCTS 


BRUSHES 
{All types for all rotating electrical 
equipment) 
CONTACTS 
(Carbon, graphite, metal, rare metal, and 
composition types) 
PACKING, PISTON and SEAL RINGS 
RHEOSTAT PLATES and DISCS 
VOLTAGE REGULATOR DISCS 
ANODES— ELECTRODES 
POWER TUBE ANODES 
WELDING CARBONS, etc., etc. 
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UNTREATED 


(Actual unretouched photo) 


TIONS on the same job! 





TREATED 


At left... Ordinary carbon brazing tips ready 
for the discard after only 500 operations. Af 
right... Stackpole “F” treated brazing tips still 
ready for a lot more use AFTER 1300 OPERA- 














STACKPOLE’S recently developed 
“F”’ treatment for its Carbon Brazing 
Tips has resulted in units that operate 
at temperatures above red heat, require 
dressing far less often, and increase tip 
life four to five times that of untreated 


carbon by minimizing oxidation. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 
EXPORT: Stackpole Carbon Co., 254 W. 34th St., New York i, N. Y., U.S. A. 
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CARBON BRAZING TIPS 


.. with the famous Stackpole “F” Treatment 


“F” treated Tips can be produced in 
practically any required shape or size. 
Their resistance to cracking or spall- 
ing permits the application of more 
radical temperature changes than is 


possible with any 















other material. 


SAMPLES 


... sent for test. 
State size and 
shape. Mention 
company affilia- 
tion. 
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Hose-Testing Tank 
HE sketch at right shows a portable tank 


Taesigned to make it easier to test oxygen 
and acetylene hoses at frequent interval: 
This tank can be made of almost any light- 
gauge sheet metal. The sides and bottom are 
one piece, 14 by 16 in., and the ends are 
separate pieces each 4 by 8 in. Two right- 
angle bends should be made 6 in. from each 
end of the large piece to form a “U” 
14 in. long. Each small piece should be 
rolled, starting 2 in. from one end, over a 
piece of l-in. pipe held in a vise. The rolled 
ends provide smooth surfaces for the hoses 
to slide on and also form convenient han- 
dies. The pieces are tack welded into place 
and then welded at sides and bottom. 








Water Line Hinge 


Removable Pin 
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Hese lines can be quickly tested with this 





portable water tank made of welded sheet 



















No Perceptible Lag...or Surge 


for Your Engine-Driven Arc-Welders 


® Sensitive, responsive Pierce Fly- 
ball Governors compensate for load 
variations in engine-driven arc- 
welders—so promptly that there is 
no perceptible lag between striking 
of the arc and full recovery of cur- 
rent characteristics. 

Pierce Governors have proved 
themselves as standard equipment 
on the finest engine-driven welders 
—because their dependable centrif- 





THE 
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not Pierce-governed. 


PIERCE GOVERNOR COMPANY,INC. 
OHIO AVENUE + ANDERSON, INDIANA 


Pierce Precision Governors and Sisson Automatic Chokes 


ugal action assures accuracy, com- 
plete dependability and long life. 
Without readjustment or service, 
they often outlast the engines they 
control. They never gum, or stick. 
or interfere with carburetion. 
Specify Pierce Governors when 
you buy new engine-driven welding 
equipment—and write for full in- 


formation if your present units are 


Manufacturers of 


Tue WELDING 


10se 
























































etal 









| The submerging bar is made by 
Y4-in, strap iron, 1% in. wide 
should rest against the tank, w 
other end is welded to one half of 
hinge. The other half of the hing« 
to the tank wall. The bar may the: 
, in place by the removable hing: 


Off-Angle Flame-Cutting 
By S. C. 
ONSIDERABLE difficulty was being 


C enced at Alabama Dry Dock ir 
circular holes in deck plating. As 





obtain the proper bevel angle. The 1 
misfitted holes caused weldors t 
many extra hours in order to mak 
tight welds. 

I submitted to the War 
headquarters an idea for 


Productio 


a flame 


on a vertical plane in the cambere 





or flush weld around the boss 
plate. 


The use of this attachment is estim 
have saved us over 200 man-hours pe 


| in direct labor. 


This flame-cutting attachment permits a 


to be cut with any desired bevel angle 
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the flame-cutting operator was una 


machine which would cut out circula: 
plates. The purpose of my special ; 
ment was to make a precision cut th: 
the deck at any desired angle to allo 
stands to be fitted in a true vertica 
tion. When this was done, the weldor 
was simply a matter of making a vec 
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jes TIME... MONEY 


Eliminates Drilling, Punching, Tapping — No holes 
are required to attach studs, 


Steps Up Production — Completes manual welds in 
Y_ second or less; precision production units can weld 
as high as 20 or more studs per minute. 


Simplifies Design — Studs can be secured before, 
during or after assembly; stud welder is completely 
portable, welds in any position. 


Easy to Install — Both manual and production-type 
stud welders operate from standard welding genera- 
tors, and are equipped with reliable, fully-automatic 


controls. 


Maximum Versatility — NELSON stud welders 


handle an extremely wide range of stud types—a few 


are illustrated below. 


STRAIGHT STUDS 


Blank or threaded, male or female, 
straight or shoulder type studs 
from 3/16” to 3/4” in diameter 
and up to 8” long may be welded 
in standard NELSON manual or 
production-type stud welders. 
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INSULATION PINS 


Attaching insulating “blankets 
to metal bulkheads, walls or tank 
sides is a rapid “one-step” opera- 
tion — the large-headed pin is 
pushed through the blanket and 
automatically welded on contact 
with the metal. 


P 


EYE BOUT 
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GROOVED STUDS 


For extremely short threaded 
studs, for plug welding, or for 
blind riveting, the stud is grooved 
to provide for easy break-off at 
the correct length after welding. 





KNOCKING OFF: 
———————— on! 
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HOOK STUDS 


A wide range of hooks and eyes 
is available for NELSON stud 
welding. Meat hooks, pipe or con- 
duit hangers and similar styles 
may be automatically welded in 
4% second or less. 





y NELSON Automatic Stud Welding 


























LAGGING STUDS 


Securing insulation, reinforcing 
wires or special attachments to 
metal surfaces is a fast, economi- 
cal job with NELSON lagging 
studs. A typical application is 
sketched below. 








NOW IS THE TIME TO 
GET THE FACTS ... 


Literature describing NELSON 
equipment and materials is yours 
for the asking — write or wire: 


LORAIN, OHIO 


San Leandro, California 


GTHER NELSON FLUX-FILLED STUDS 


PY od 


METAL LATH HOOK 
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METAL LATH 


VA 





NELSON SALES CORP. 


Representing im, * 
Nelson Stud Welding Corp., Lorain, Ohio 
Nelson Specialty Welding Equipment Corp. F: 
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P:<H 


FOR SHEET METAL 
WELDING 


(Class AWS-ASTM-E601 3) 





ea 


7SH ON” WELD METAL 








"SM" is a new, different electrode for 
welding light gauge steels. It's for production 

welding — so fast, so easy to use, you can 
virtually “brush on"’ weld metal. ““SM"' comes 
to give arc welding new ability in the volume 
fabrication of light gauge mild steels. 


Nothing was overlooked in developing this 
latest P&H electrode. All P&H's 
knowledge and years of experience as a leading 
maker and user of arc welding equipment Just one control for any 

have gone into it. "SM" combines every desirable desired welding heat. Arc response 
operating characteristic — for faster, is automatic. WSR (Welding 

cleaner, sounder, better appearing welds. Service Range) tells you the exact 
amount of usable welding 

current. ‘Visi-matic™ calibration 

enables you to select instantly 

the correct current for 

each class of electrodes. 

Write for information. 











P&H MODEL WA-200 ARC WELDER. 
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AC OR DC—Yes, whatever your 
machines, AC or DC, whatever your 
work, “SM" performs perfectly. It's 
the true production electrode for 
welding thin gauge metals. 


I 


LOWER PENETRATION — You get 
less penetration—the desired amount 
of penetration with “SM." Gone 
are your troubles of “burn-throughs” 
and “‘suck-ins." Use “SM" on metals 
down to 20 gauge. 


“DROP OFF" SLAG —A really un- 
usval and important feature of “SM" 
— main reason why one of Ameri- 
ca's largest light gauge fabricators 
uses it exclusively. Slag removal is 
no problem with its “drop off” 
characteristic, 














gives you- 


CONVINCE YOURSELF-—TRY ‘'SM” 


SPRAY TYPE ARC—Specially devel- 
oped coating gives “SM" ideal con- 
centrated spraying action for fast- 
er, smoother, stronger welds on 
all positions. 


OTHER POPULAR P&H 
MILD STEEL ELECTRODES 


There's a production approved elec- 
trode for every requirement in the 
complete P&H line. Below are just a 
few. Get complete information from 
your P&H representative or write us. 


“AP” ~ AWS - E-6010 
(DC, Reverse Polarity) 


“AC-1" - AWS - E-6011 
AC and DC 


“PF ~ AWS - E-6012 / 
AC and DC, Straight Polarity 
“AC-3" - AWS - E-6013 
AC ond DC 


WELDING KLEGTOOOCS - > MOTORS « Wists 





ALL-POSITION — Whatever you're 
fabricating — auto or truck bodies, 
tanks, furniture, window frames, etc., 
you can weld them in any position. 
All - position welding rounds ovt 
“SM's" versatility — makes it an 
electrode you can't afford nof to use, 








tgs 


REDUCED SPATTER LOSS—The ex- 
tremely small amount of spatter 
greatly increases welding efficien- 
cies of “SM.” 


at 


AWS - E-6020 


WELDING rw ac ond OC 
ELECTRODES 


4513 West National Avenue 
Milwavkee 14, Wisconsin 


AC and DC 
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“DH-2" - AWS - E-6020 


FLAT, THIN BEAD — Another im- 
portant advantage: Its very smooth, 
flat bead. Say goodbye to “humped” 
or convex bead that requires ex- 
pensive grinding, careful finishing. 


“CM-SO0" - AWS - E-7011 


AC and DC 
“AW-4”" - AWS - E-10012 


ACend DCs aw.2R"AWS-£-10020 
DC, Reverse Polarity 


Also a complete line of P&H Electrodes for 
stainless and alloy steels, as well as for 
hard surfacing. 


AMERICA’S MOST COMPLETE ARC WELDING SERVICE. 


oc AC Welding 


Welders Welders Electrodes 


‘© WeLpinc ENGINEER—FEBRUARY, 


1946 





Welding Production 
Control Systems 


Welding 
Positioners 


Electric 
Cranes 


Electric 
Hoists 
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Brazing Flux 


% A new silver-brazing flux recently 
made available for civilian production is 
known as “Nu-Braze Wonderflux No. 4.” 
It melts and forms a protective coating 
over the metal surfaces at 480 F, a point 
well below the oxidation temperature of 
most metals. At 800 F, the new flux is 
actually water-thin, and will readily flow 
through clearances as close as 0.001 in. 
It is said to be especially effective on 
stainless steels. 

The flux has a pH of 5-6, which means 
that it is only slightly acid. It can be 
painted on parts and allowed to remain 
for a long period without producing cor- 
rosion, mantfacturer says. Since it is 
non-hygroscopic, flux trapped in an in- 
accessible part of the joint will not pick 
up water and so serve as a corrosion 
focus. After the water content leaves the 
flux at 212 F, there is no further effer- 
vescence. 

The flux hardens to a brittle glass, 
which can usually be jarred from the 
brazed part or is easily removed by either 
hot or cold water. Sherman & Co., 197 
Canal St., New York City 13. 


> « 


Federal PH-1 press-type welders are avail- 
able for spot and projection welding. 


Spot Welder 


% An automatic, hydraulically operated 
press-type Federal welder is being offered 
in capacities of 30,50 and 75 kva for both 
spot and projection welding. It is fea- 
tured by an inverted hydraulic cylinder 
through which the welding pressure is 
applied. The cylinder is a part of the 
slide or ram, and the piston is the so- 
called fixed member, its upper end being 
secured to the top of the welder by a 
heavy transverse spring 


72 
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New Products 


The adjustable spring serves a dual 
purpose: it actuates the switch initiating 
the timing controls, and it provides a 
quick reaction for a fast follow-up on the 
welding stroke. Welding pressure is ad- 
justed by the hydraulic pressure regu- 
lator and gauge. Weld speed is governed 
by timing controls. 

After the welder has been set for a 
specific job, the operator has but one 
control to consider: a foot switch at- 
tached to a flexible cable. A single light 
pressure and release puts the welder 
through a complete welding cycle. Auto- 
matic re-cycling will continue as long as 
the switch is held in contact. 

Water-cooled transformers and elec- 
trodes are standard equipment, and 
water-cooled horns are available on spe- 
cial order. The three sizes have an over- 
all range of work capacity from 26 to 6 
gauge steel sheets or comparable ma- 
terial. Federal Machine and Welder Co., 
Warren, Ohio. 
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Heat-Treatable Stainless Steel 


% Now released from war restrictions, 
the new Stainless “W” is a heat-treat- 
able stainless steel of the 18-8 type. 
Differing in this respect from ordinary 
18-8 stainless, which it has not been pos- 
sible to heat treat, the new steel has the 
high strength and corrosion resistance of 
18-8 in all wrought and cast forms. The 
basic composition is so balanced as to 
insure without cold working the approxi- 
mate completion of the austenite-to- 
ferrite transformation and the subsequent 
process of precipitation hardening. 

In the annealed condition, Stainless 
“W” ordinarily has a hardness of 22 to 
28 Rockwell C, a strength of 
120,000 to 150,000 psi and a yield 
strength of 75,000 to 115,000 psi. By 
proper heat treatment the hardness can be 
raised to 39 to 47 Rockwell C, the tensile 
strength to 195,000 to 225,000 psi with a 
yield strength of 180,000 to 210,000 psi. 

A typical analysis of Stainless ““W” is 
as follows: Carbon 0.07%, manganese 
0.50%, phosphorous 0.010%, sulphur 
0.010%, silicon 0.50%, nickel 7.00%, 
chromium 17.00%, titanium 0.70%, alu- 
minum 0.20%, iron balance. The most im- 
portant element is titanium, which serves 
the dual purpose of being the primary 
precipitation-hardening element and a 
strong ferrite former. With all other 
elements properly balanced, the optimum 
percentage of titanium has been found 
to be in the range of 0.40 to 1.00%. 

Solution annealing serves to put the 


tensile 


precipitation-hardening constit 
Stainless “W” into solid solutio: 
tenite. Upon cooling to room 
ature, the austenite transforms 
rite, which is then supersaturat 
the precipitation-hardening cor 
Aging consists of reheating (up 
pletion of the austenite transfor 
to a temperature at which the 
tation-hardening constituents wil 
itate out of the supersaturated fer 
impart the desired change of pri 
The __ solution-annealing temp 
range for Stainless “W” begins at 
1,200 F, which is 100-200 F al 
temperature at which the material 
to transform to austenite, and ext 
approximately 2,000 F. 

This new stainless steel 
cessfully processed in standard 
ment and no difficulty will be expe: 
with warping or dimensional char 
the course of heat-treating 
manufacturer states. It is readily 
cated by spot welding, and hig! 
efficiencies can be secured by met 
atomic-hydrogen and Heliarc we 
operations, particularly when s 
annealing followed by aging is em, 
as a postweld treatment. Machi 
ity, according to shop tests, is slis 
better than that of austenitic 
stainless. Unlike most other ty; 
18-8, Stainless ““W” is strongly mag 
Carnegie-Illinois Steel Corp., 434 
Ave., Pittsburgh 30. 
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Photoswitch repeat-cycle timer for 
resistance-welding applications. 


Repeat-Cycle Timer 


% Photoswitch repeat-cycle timer, 
2T15U, is an electronic timer f 
chinery and process contro: It is re 
mended for applications requiring 
adjustable timing periods to run in a 
tinuous cycle. The cycle is initiated 
either momentary or sustained conta 
and provision for automatic re-cycling 
provided. Each timing period is adj 
able from 1/20th second to two minu 
and there are up to six (maximum) t 
ranges from 1.5 seconds to two min 
for each period of the cycle. Each ra 
is represented by a timing element w! 
is snapped into a clip on the front of 
control. The timer may be then set 
any intervals up to these maximums 
dials located on the timer. It 
on 115 volts, a-c or d-c. Photoswitc 
Inc., 77 Broadway, Cambridge 42, Ma 
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1 New “Mitt-grip 
* positive grip. 
when changing rods. 


Higher amp. cope® 
Ze terminal and bushing, 
increas 


—e ained weld 


ate under sust 
at 400 to 500 amps. 


3 Holders available with either 
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Atianta—Air Reduction Sales Co. 
Baitimore—Air Reduction Sales Co. 
Bay City—Northern Supply Co. 
Bettendorf—Air Reduction Sales Co. 
Birmingham—Air Reduction Sales Co. 
Ebbert & Kirkman Co., Inc 
Boston—Air Reduction Sales Co. 
Buffaio—Air Reduction Sales Co. 
Cedar Rapids—L. B. Lamb Sales Co. 
Central Falis—Air Reduction Sales Co 
Charlotte—Air Reduction Sales Co. 
Chicago—Alr Reduction Sales Co. 
Steel Sales Corp. 
Cincinnati—Air Reduction Sales Co. 
Williams & Co., Inc. 
Cleveland—Air Reduction Sales Co 
Williams & Co., Inc 
Columbus—Air Reduction Sales Co 
Williams & Co., Inc 
Corning—Air Reduction Sales Co 
Davenport—Air Reduction Sales Co 
Dayton—Air Reduction Sales Co 
Oetroit—Air Reduction Sales Co. 
Steel Sales Corp. 
Weldit Incorporated 
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eliminates slippin 
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Ouluth—Air Reduction Sales Co 
Emeryvilie—Air Reduction Sales Co 
Erie—Air Reduction Sales Co 
Fiint—Air Reduction Saies Co 

Grand Rapids—Air Reduction Sales Co 
Marrisburg—Air Reduction Sales Co 
Honolulu—Hawaiian Gas Products, Ltd. 
Houston and throughout Texas— 


WRITE OR WIRE NEAREST DISTRIBUTOR 
Omaha—The Balbach Co. 


Fuchs Machinery & Supply Co. 
Philadeiphia—Air Reduction Sales Co. 
Phoenix—Arizona Welding Equipment 
Pittsburgh—Air Reduction Sales Co. 

Williams & Co., Inc. 
Portiand—Air Reduction Sales Co. 
Richmond—Air Reduction Sales Co. 


Magnolia Airco Gas Products Co. Rochester—Air Reduction Sales Co. 


Huntington—Air Reduction Sales Co 
Indianapolis—Air Reduction Sales Co 
Jersey City—Air Reduction Sales Co 
Kansas City—Air Reduction Sales Co 
Lima—Air Reduction Sales Co 
Milwaukee—Air Reduction Sales Co. 
Steel Sales Cory 
Minneapolis—Air Reduction Sales Co 
Stee! Sales Corp 
Mobile—Air Reduction Sales C« 
Montreai—Rudel Machinery C« 
Nashville—Air Reduction Sales Co 
New Orieans—Air Reduction Sales Co. 
New York—Air Reduction Sales Co 
Chicago Combustion Co 


Saginaw—Northern Supply 

Savannah—Bay Welding Sup. Co 

St. Louis—Air Reduction Sales Co. 

Steel Sales Co. 
San Francisco—Air Reduction Sales Co 
Pitts & Loughlin 

Seattie—Air Reduction Sales Co. 

Shreveport—Air Reduction Sales Co 

South Portiand—Air Reduction Sales Co. 

Spokane—Gibson Welding Supply Co. 

Toledo—Air Reduction Sales Co. 
Welder Service Co. 

Tulsa—Air Reduction Sales Co 

Vancouver, 8.C.—Scott-Foster & Co. 

Warren—aAir Reduction Sales Co 


Oklahoma City—Air Reduction Sales Co. Wheeling—Air Reduction Sales Co. 





Wichita—Air Reduction Sales Co. 














Electronic Timer 





%& The preferred field of application of 
the Photovolt electronic timer the 
timing of short intervals, such as a few 
seconds or fractions of a second, where 
timers imcorporating clockwork or motors 
are mostly inaccurate. The operating 
principle is comparable to an hour glass: 
when the timer is actuated, a charged 
capacitor begins to discharge, the rate 
being controlled by an adjustable resistor. 
Simultaneously with the actuation, an 
amplifier tube energizes the relay. When 
the discharge of the capacitor is com- 
pleted, the output current of the amplifier 
tube is cut off and the relay 
energized. 
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The timing period can be adjusted by 
means of a control on the panel. The 
timer may be connected to the load out- 
let for “normally or “normally 
closed” operations as well as for powered 
or unpowered load, so that the require- 







open” 






















Valuable time can be saved by 
putting broken machinery and 
equipment back to work quickly 
by brazing with Bridgeport Bronze 
Welding Rods. 

Here is a typical example. Broken 
teeth on this large timing gear of a 
heading machine threatened to hold 
up operations. However, through 
the use of Bridgeport Bronze Weld- 
ing Rod, the repaired teeth are 
standing up under severe usage. 

The gear was put back into serv- 


i 
D 
Lit htyg 
BRIDGEPO 
































Welding Ko 


be met by stock models. 

The timer can be adjusted to open 
to close a circuit for an interval of 
short as 0.05 second or as long as 1 


second. It can be 


operated on 





ments of practically all applications can 


or 
as 
20 


100-130 





Photovolt electronic timer. 
relay with immediate automatic resetting. 





BRIDGEPORT BRONZE 


PUT THIS TIMING GEAR BACK TO WORK 


ice within a short time because pre- 
heating at high temperatures was 
not required. Minimize costly delays 
by brazing with Bridgeport Bronze 
and obtain strong, tough, depend- 
able welds. For further information 
about these free flowing, strongly 
adhering bronze alloy rods, write on 
company stationery for your copy 
of “Bronze Wetopinc A ttoys.”’ 








tl 


ZT » propuct oF 


RT BRASS 





An adjustable timing 





volts a-c, any frequency and als 
130 volts d-c. After completing 


ing period, it does not take 


1/25 second for the timer to 
again. This makes it suitabk 
re-cycling operations 

This device is designed so that 
more timers can be conn 
ation in sequence. For this 
additional outlet is provided on tl 
to furnish an actuating 
second timer.” Thes outlet is 
prong polarized male socket 


so that two of the prongs clos 


ternal circuit and 


are nor ly 
while the others open an external 
and are normally closed Phot 
Corp., 95 Madison, New York | 


Chemical Dryer 


*% “Gasflux” 
moisture from air and gas_li! 
inally developed to remove moistur 
generator acetylene used 

with vaporized flux 

for 


636 drver tor re 


oxy - acetylene 
welding or brazing 
applications. Basi- 
cally, the dryer is a 
6-in. OD outer shell 
of steel 
tubing and a remov- 
able inner shell 
(cartridge) of rolled 
sheet metal with a 
perforated metal 
bottom. This shell 
hoids the drying 
medium. A _ cast 
bronze head with in- 
let and outlet open- 
ings is bolted to a 
flange welded to the 
outer shell. 

Incoming gas or 
air must first 
downward between 
the inner and outer 
shells, thus trapping 
entrained moisture. 
The gas then passes 
upward through the 
full length of the 
cartridge in order to 
reach the outlet 
valve. 


seamless 


pass 





“Gasflux"’ 636 chem 
cal drier. if remov« 


; ae 
A choice may be ‘Ss? of the moistu 


made of three dry- ” ™ — oe 
ing media to be used 

in the cartridge: Fiberglas, calciu 
chloride and activated alumina. Each 
fers certain advantages. Fiberglas 
new material of mechanical action an 
non-absorbent. It will remeve all 


trained moisture but not all of the wat 
vapor. Calcium chloride absorbs 90% 
its own weight in 
least 70% efficient. Activated alumina 
100% efficient but it will absorb only 
to 14% of its own weight in water vap: 
The dryer may be bolted to a wall « 
may be suspended by pipe straps. It 


I 


moisture and is 


only necessary to leave sufficient spa 
overhead or to allow the ini 
cartridge to be removed for repla¢ 
or servicing. The Gasflux Co., 198 Wa 
St., Mansfield, O. 


below 


emel 
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Flexible 
Tubing 


NON -COLLAPSIBLE— RETRACTABLE 


New construction principle. SPIRATUBE 
springs to work . . . stays extended... 
makes sharp turns . . - retracts to approxi- 
mately 1% extended length... and gives you 
the exclusive features shown at left. 








TROUBLE-FREE VENTILATION 














ve e REG. U. S. PAT. OFF 
— ids ° . ° . 
‘ pane t+ sone 

sp ’ n gemi-per™ ases, ieh avenien® 

table © _- also & ter co’ 0 

sor portarny we greater f.. POV S am- 
For aing, Ye vvery -— TU BE. 16 dia 
git-hane r ait deliven SPIRA, ae 3" to 

<ver © wi “Tt q..2 a ‘ 


Spiral-Stitched for Strength 
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Mail Coupon Today for more detailed information 


The Warner Brothers Company 

SPIRATUBE DIVISION 

323-A Lafayette Street, Bridgeport 2, Conn. 

Gentlemen: I’m interested to learn more about SPIRA- 
TUBE. Please send specification folder. 


Send the coupon right away for specification folder. The 

Warner Brothers Company, Bridgeport, New York, Chicago, je Toe Pe ree eee 
San Francisco. Address The Warner Brothers Company, 
SPIRATUBE DIVISION, Bridgeport 2, Connecticut. 
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... by WELDING 








You realize huge savings when you repair damaged dies by welding 
because you confine actual repairs to the immediate faulty areas only. 
Dotted line in the illustration above indicates the ordinary time- 
consuming method of repair which necessitates reworking the entire 
area. You can repair virtually all types of tool steel by using the proper 
Eureka Tool Steel Welding Electrode. You can salvage or reclaim die 
units used for blanking, forming, forging, drawing, embossing, etc., etc. 

























NO 
HEAT 
TREATING 




















Weld deposits of Eureka Tool Steel Electrodes are, in most cases, 
“hard-as-welded,” and subsequent heat treatment, other than temper- 
ing, is not necessary if the units lend themselves to grinding. Metallic 
arc welding with Eureka Tool Steel Electrodes retains dimensions 
within close limits. WRITE today for your free copy of our 40-page 
Tool Steel Welding Manual, which graphically illustrates how welding 
can save you valuable man hours through repairing dies, composite 
fabricating, correcting design or rectifying errors. 

















PIONEERS IN TOOL AND DIE WELDING ELECTRODES 


223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 


Just clip and mail the coupon below 
for your free copy of our latest 40- 
page illustrated booklet, which wili 


help you save many valuable man 
hours and minimize production delays 
















WELDING EQUIPMENT & SUPPLY CO. 
223 LEIB ST. 
DETROIT 7, MICHIGAN 
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| Rush me your catalog: 
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TITLE 














ADDRESS 





CITY AERA Has STATE 















Quickly repair damaged dies 

























THe WeELpING ENGINEER 


“"$ta-Set" finger cots. Freedom of move 
ment is provided by the combination o/ 
pliable leather and elastic strap. 


Finger Cots 


% One ot two new AO “Sta-Set” { 
cots is made from selected grain k 
and is used wherever sensitivity of tou 
an important factor—for such operat 
as soldering small wire, assembly yw 
etc. The second cot, made from chr 
tanned cowhide leather, is recommende: 
jobs involving hard usage—such as pi 
ing, burring, grinding small parts, etc. | 
cots provide protection for the front 
back of fingers or thumb. They are 
signed to stay in place; it is practically 
possible to turn or twist them, even w 
the roughest usage, states manufactur 
American Optical Co., Southbri 
Mass. 


Metal-Cleaning Solvent 


*%& A new solvent cleaner, “Optimus s: 
ent No. 2,” is said to be quick and eff 
tive in the removal of grease, oil, car! 
grit and miscellaneous shop dirt fr 
metal parts. Though compounded 
give maximum cleaning strength, it 
not harm metal surfaces nor operat: 
hands, says manufacturer. It will co 
bine in kerosene or other hydro-car! 
dilutent in order to remove dirt 
grease by solvent cleaning action. Ke 
sene mixtures readily render physica 
clean surfaces suitable for further 
cessing. In spray-type washing mac 
operations, the cleaner may be diluted 
a ratio of 1 to 7 parts in fuel oil. A pr 
sure of 20 psi has been found suffici 
for spray cleaning. The Optimus Deter: 
gents Co., 248 Church St., Matawan, N 


« 


Magnetic Separator 


% The “Eriez” non-electric magnet 
fers a simple and efficient means 
removing iron and steel trash and ot! 
ferrous materials from non-ferr: 
metals and alloys. It can also be su 
merged in circulatory oil systems 
collect ferrous particles in the oil. 7 
magnet has a working surface ma 
entirely of stainless steel, and it is c 
structed of powerful magnetic Alni 
alloy under General Electric patent 
Eriez Manufacturing Co., Erie, Pa 


(Please turn to page 81 
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THE WELDING ENGINEERS’ ENGINEERING DATA SHEET No. 65 


WELDING INSTRUCTIONS AND JOINT DETAILS FOR 
SPHERES AND SPHEROIDS 
















AW.S. JOINT DESIGN| POSITION Ty nee NO Or ae 
C.B.6 1. AND A.P.1. | OF WORK | = | 2 /22| oR LAYERS | ELECTRODE TRAVEL 
3" ee ey ot AND(2) DOUBLE PASS METHOD 
PLs LESS THAN %y DOWN a 5 2 5 ; V 


7 DOWNHILL (2) UPHILL 
777] (3) DOWNHILL — MAY BE 













































































sf anager YYW Perc PASSES 
nih. oe On 4) DOWNHILL 
THICKNESS|3%e [re2|Zrox| SLOPING |, 5|% VI® V CLEAN BETWEEN PASSES 
“ 344 V FOR 
ES «.. LESS THAN34| nowy UMBR. ROOF @ BACKSTEP UPHILL 
svi — 
syiis 77, @ DOWNHILL 
SLOPING |2 VIZ V| — | “ust PENETRATE 
BACKING UP STRIP 
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iEn .. ¥e, 10 |% INCL. DOWN Reema @) UPHILL 
\ 454 SLOPING 77, (BD) BACKSTEP UPHILL _ MAY 
STITT] OR GIRTH Y BE SEVERAL PASSES 
Y ify 
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>| Ks OVERHEAD |32 >1 ig Vie V CHIP OUT ALL DEFECTS 
Pls 34670 % INCL. DOWN [25 %,5 Fon Pls CD) BACKSTEP UPHILL 
\ 45 “¥ 2-12 5 | y, UP OR DOWN IN 0.H. POSITION 
TW) TT7| SLOPING |s°~| a" LAM BACKSTEP UPHILL 
LK OR GIRTH |32 >|i8 V ASAI > DOWNHILL 
me MUST PENETRATE] (2) MAY BE SEVERAL PASSES 
a 3 c/5 | | 
i6 OVERHEAD | 5; 5/55] | BACKING UP STRIP] WiRE BRUSH BETWEEN PASSES 
WELD R 
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Courtesy, Chicago Bridge & Iron Co 
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“The easiest-handling 
electrode I’ve ever used 
to weld cast iron!” 


That's what welders are calling the new Ni-Rod weld- 
ing electrode. 

You get strong welds... you get sound welds... you 
get machinable welds. 

...and you have an easy time getting them! 

For Ni-Rod has such outstanding flow characteris- 
tics that slight variations in manipulation of the elec- 
trode have little effect on weld quality. 

Already proved by extensive tests in the field, Ni- 
Rod offers these welding advantages: 


Superior arcing characteristics 
Fine wash 

Excellent bead contour 
Easily removable slag 

Can be used on A.C. or D.C. 


Ni-Rod deposits are smooth, even and close to the color 
of cast iron. 

Use Ni-Rod for on-the-spot repairing of broken or 
worn castings... for remedying casting defects right in 
the foundry ... for all welding work on cast iron where 

strong, sound and machinable welds are essential. 
\ i y \ Try a 5-lb. package, and see for yourself how easy 
SY) 













it is to get good welds with Ni-Rod. 
THE INTERNATIONAL NICKEL COMPANY INC. + 6, Wali St., New York 5, N.Y. 
















DISTRIBUTED BY: 
WHITEHEAD METAL PRODUCTS COM- 4. M. TULL METAL & SUPPLY CO. 


PANY, INC. — Baltimore-Boston- Atlanta 
Buffalo-Newark-New York- METAL GOODS CORPORATION 
Philadelphia-Syracuse Dallas-Houston-New Orleans-Tulsa 
WILLIAMS and COMPANY, INC. EAGLE METALS COMPANY 
Cincinnati-Cleveland-Columbus- Portland-Seattle 

react ame Pittsburgh HENDRIE & BOLTHOFF MFG. & 
PACIFIC METALS COMPANY, LTD. SUPPLY CO. — Denver 
Los Angeles-San Francisco ROBERT W. BARTRAM — Montreal 
Chicago-Detroit-Milwaukee- WILKINSON COMPANY, LTD. 
Minneapolis-St. Louis Vancouver 


Call or write for more information. 
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New Products 


nued fre m page /0) 


Boos Pumps 


+ pressure booster pump said to 
ious trouble-free performance 





Martin Wells model No. 6 booster pump for 


presses and other oil-operated machines. 


ressures up to 5.000 psi is available 
Martin Wells, 5886 Compton Ave., 
Angelesl. This pump provides de- 
pendable and continuous with 
gh-pressure oil-operated machines such 
presses for plastics, 


service 


rubber, drawing, 
Model No. 6 pic- 
red here delivers 6 quarts of oil per 
ute at 5,000 psi line pressure. It re- 
res only four square feet for installa- 
and weighs 300 Ib. Other models 
sizes up to 24 


ing and bending. 


available in quarts. 


Small A-C Welder 
*% “Zipper-et” is the 


ill portable a-c arc welder, especially 
commended for light-duty welding, 
general maintenance and for the home 
rk shop. Operating on 110-volt al 
ating current, it will handle all main- 
ince and repair work that does not 
lire heavy-duty industrial welders of 
1 amperage. 
1} 


trade name of a 


It weighs approximately 

», complete with all accessories. 

he unit is contained in a heavy-gauge 

having a carrying 
ned at the top. The transformer is 

tured by spun-glass insulation and the 


tal case handle 


t that there is no electrical connectior 


veen the primary and _ secondary 


lings. The accessories include cables 


insulated taper plugs and sockets, 


trode holder, ground clamp, a supply 


minum, brazing and steel electrodes 


one of this manufacturer’s “9000” 
torch. Each “Zipper-et” is als 
hed with an approved welding 
et. 

e welder will handle five electrod 









ZIPPER-ET 





“Zipper-et,"’ 


the new portable arc we'der for 
light welding and for the home work-shop. 


Avie 


ust A 





WELDERS 
CHIPPING 
HAMMER 


With steel or wooden 


handle. Light weight. 
Strong. Easy to use. 
Write for circular. 


TYPE A 


Hos drift and chisel. 
Widely used in moalie- 
eble and grey iron 
foundries for general 
chipping. 








TYPE CB 


Combines 3 tools in 
1—drift, chisel and 
removable wire 
brush, 


CHICAGO 


1928 WEST 46th ST., DEPT. 
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TYPES EB and FB 


Models 
supplied with brush as 
shown here. Brush can be 
replaced by unscrewing 
countersunk screw in 
bracket and removing. 





2 


sizes ranging from 1/32 in. through and 
including 3/32 in. The arc torch will 
handle '4-in. carbons. Mid-States Equip- 
ment Corp., 2429 So. Michigan Ave., 
Chicago 16 


Improved “Handy Hoister” 


% The “Handy Hoister” for lifting and 
transporting tools and raw materials has 
been improved by heavy-gauge steel con- 
struction of the bracket, backplate and 
platform and by a roller-bearing sheave 
on a hardened shaft, strong, channel-type 
uprights, tubular bracing, etc. Lewis- 
Shepard Products Inc., 245 Walnut St., 
Watertown, Mass. 











E and F can be 





TYPE F 


Head hos two chis- 
els ot right angles. 


TYPE E 


Heod has drift 
and chisel. 




















TYPE C 


Some os Type CB, 
but without brush. 







MANUFACTURING AND 
DISTRIBUTING COMPANY 


W., CHICAGO 39, ILLINOIS 
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You Could 
Types of Produlf 
~-fFederal-} 





oo — 


Die 


FEDERAL PH.| 
HYDRAULIC 
Press Type Welder 


GET THIS 
BULLETIN > 


When you write for infor- 
mation, let us know the type 
of work in which you are 
particularly interested. 


FEDERAL PH-4 
HYDRAULIC 


Press Type 
Welder 


MACHINE 





Lincoln Diesel-engine-driven 300-amp d-c 
welder (stationary model). if can be 
mounted on a trailer to take to the job. 


Diesel-Driven Welder 

* A new Diesel-engine-driven 

velder of 300-amp capacity 
t out by Lincoln Electric, for use 


d-c 


has been 


“1 itions where electric power is not 
vailable or economical. Powered by a 
der ‘ cle Diesel engine, this unit is said 
to cut fuel costs up to as much as 86% 
from the fuel costs of gasoline-engine- 


welders. In many cases, total sav- 

ings including fuel transportation, losses, 
tc. are as high as 40c per hour. 

welder is equipped with “Dual 

control that permits the 

rator to select any type of arc or arc 

sity to suit the job. The adjustment 


Continuous” 


s said to make possible a wide range of 
application both as to thickness and as to 
classes of metals and alloys. 

The welding generator has a NEMA 
of 300 amp at 40 volts. Current 
range for welding duty is from 20 to 40 
volts, 60 to amp. 


rating 
375 The generator is 
of the variable-voltage type and requires 
no external reactance stabilizer. 
he dual control of the welding cur 
is accomplished by adjustment of 
both series and shunt fields. 
r can be adjusted in a continuous se 


or 


The gener 





nce of fine steps by means of the 
unt field rheostat, or the current 
adjusted independently of the 
circuit voltage by means of the series 


can 
open- 


held current control. Proper combination 
f these controls permits the operator to 
select any type of arc or arc intensity to 
suit the job. 
Exciter and welding generator are elec- 
trically separate to improve welding per- 
formance and to reduce the upkeep costs. 
lhe generator frame is attached to the 
Diesel engine bell housing, and the gener- 
ator shaft is connected to the engine fly 
wheel by a special type of flexible cou 
pling. The entire unit is mounted in a 
tantial channel frame. Complete, the 





welder (stationary model) weighs 2,560 
lb and can be mounted on wheels, trailer 
or truck transportation. Optional 
equipment includes spring-mounted run- 
ning gear of the automobile-trailer type. 


Lincoln Electric Co., Cleveland 1. 


tor 








Atlas The 


metal 
handles won't get out of alignment. 


ball-peen hammers. 
Ball-Peen Hammers 


% These new Atlas weld-cleaning ham 
mers have heads of flame-hardened alloy 


tool steel and a “Flex-o Handgrip” 
shaped to fit the hand. The ali-steel 
handle is unbreakable and will never 
come loose from hammer head. Hence 


heads will not fly off nor get out of align 
ment with hammer handle. 
lar effort is required to use these ham 
their balanced weight 
Atlas Welding Accessories 
14824 Wyoming Ave., Detroit 21 


Less muscu- 


mers because of 


distribution 


Co., 
Welded Steel Posts 


*%& “Linx” are 19Y%-in. se 
tions of alloy steel tubing shaped so that 


steel posts 
each section rests on the shoulder sup 
port of the connecting unit (see illustra 
tion). They are then welded at the sex 
tion to make the finished product. When 
fitted they make ideal 
drain underground conduits, rail 
ings, supply racks, structural supports, 


together, 
pipes, 


posts, 


etc. The sections are hollow, 2% in. in 
diameter, of hexagonal cross-section. 

To support loads, the posts may be 
filled with concrete, which gives them 


the combined strength of ferro-concret« 
Wood plugs to which wooden cross mem 
bers may be nailed are available to insert 
in the top sections. Bolts, hooks, chains, 
screws, pipes, etc. for many purposes may 
be attached by drilling or tapping holes. 
The sections are sold in standard pack 
equal to 30 lineal feet. The 
approximate shipping weight lb. 
Linx Steel Post sales division, R-System 
Co., 1010 No. Clark St., Chicago 10. 


ages of 20 


is 50 














“Linx"’ steel post sections are joined by welding as shown above, 


f Tue Wextpinc ENcGINEER—FEBRUARY, 1946 


| 


sense on every page. It carries a 
| message of vital importance to 


_more money, get a better job and 
improve his station in life. 


| Noted Contributors 


| Corp.; Clifton Slusser, Vice Presi- 





















FREE 


The famous 64-page, fact-packe 
that has stimulated tl! ands of 


“Forging Ahead in Business” is a 
practical, thoege ne 
book with “punch” and common 


every man who wants to make 


Partial Contents: 
®@ Law of Success 
®@ Forging a Career 
® Organized Knowledge 
® Highway of Achievement 
® Making Decisions 
@ Failure and Success 


Among the prominent men who 
have contributed to the Institute's 
training plan, which is described 
in “Forging Ahead in Business,” 
are: Thomas J]. Watson, President, 
International Business Machines 


dent, Goodyear Tire & Rubber 
Co.; Frederick W. Pickard, Vice 
President and Director, E. I. du 
Pont de Nemours & Co. 

Simply return the coupon below, 
and your FREE copy of “Forging 
Ahead in Business” will be masled 
to you. 


MAIL COUPON TODAY 


ALEXANDER HAMILTON INSTITUTE 
Dep’ 371. 71 W. 23rd St., New York 10, N. Y. 


In Canada: 
54 Wellington Street, West, Toronto 1, Ont. 


Please mail me, without cost, a copy of the 


64-page book—“FORGING AHEAD IN 
BUSINESS.” 

IWAERG. 2 ccc ccccveccgeves Suveshidven vee cceee 
Firm Name........+2+s-0. pedentensaeesas . 
Business Address....... ere eer ree 
eee. 's s<'c+detsatavensteeaeree bees 


Home Address.... 


eee ee eee eee eee eee ee ee 
















Greyhound Model NI15. One of twe 
new a-c welders for farm service. 


A-C Welders 


*% Two portable a-c Greyhound welders 
have been announced for farm and service- 
station use. Both are featured by a built-in 
capacitor for high-power-factor correction; 
this not only meets REA requirements but 
also reduces power bills and installation 
costs, states manufacturer. 

Model N115 (illustrated) has a new 
power-packed multiple-coil transformer with 
four coils instead of two, also a separate 


reactance. Welding range is from 15 to 
115 amp. 
Model NF180 has the same trans- 


former as this manufacturer’s variable- 
core-type, heavy-duty industrial models. 


Stepless amperage control is provided by 
a handwheel in a range of from 20 to 180 
amp. Greyhound A. C. Arc Welder 
Corp., 520-28 Morgan Ave., Brooklyn 22. 





Reed small bending roll. 
handle sheet steel in gauges from 10 to 18. 


The “Series 400” will 


Plate-Bending Rolls 


% Reed “Series 400” rolls were designed 
primarily to meet the demand for small 
and inexpensive plate-bending rolls. 
There are four models: Model 438 with 
a working length of 38 in. and 10 to 12 
gauge steel capacity, Model 450 with a 
50 in. length and a 12 to 14 gauge 
capacity, Model 462 with a 62 in. length 
and a 14 to 16 in. gauge capacity and 
Model 474 with a 74 in. length and a 16 
to 18 in. gauge capacity. Each unit is 
of all-steel welded construction. Reed 
Engineering Co., P. O. Box 111, Webb 
City, Mo. 
































FEATURES 
PORTABLE + VERSATILE + DURABLE + HAS 
LOCKING GRIP OF VISE + QUICK LOCK. 
ING + CLAMPING PRESSURE AT FRONT 
OF JAWS OVER 1200 LBS. + HIGH 
TORQUE—500 INCH LBS. + STAYS LOCKED 
BY ITSELF + QUICK RELEASING + HAN- 
DIEST LITTLE WRENCH EVER DEVISED 














. ++ THE TOOL OF 
A THOUSAND USES 


Holds anything of any shape, 
securely —for drilling, welding, 
grinding, riveting, machining. 
Combines portability, conven- 
ience and simplicity of pliers with 
- powerful gripping advantage of 
locked vise. Jaws are forged 
steel with milled teeth. All parts 
heat treated for extreme wear 
resistance. Ten inches long, jaw 
opening 114", weighs 18 ounces. 






















2207 Eighth St., Detroit 16, Michigan 
4328 San Fernando Rd., Glendale, California 











Co., 6 N. Michigan Ave., Chicago 2. 
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“Gibsiloy" silver tungsten electrical contacts 
They provide increased conductivity 


Silver Tungsten Contacts 


% Electrical contacts made fron 


tungsten and silver tungsten carbide ar 


now available to engineers and ma 


turers for incorporation in their postwar 


Advantages are: bette 
less likelihood of 


equipment. 
ductivity, 
longer life. 
powders and comprise a range of 
binations in the silver 
from 10 to 80% tungsten, and in the 
tungsten carbide series from 20 to 8 
tungsten carbide. 
Frankstown Ave., Pittsburgh 22 


sti 




















“Eder-Lite” inspection lamp set for 


work where vision is difficult. 


Inspection Light 


* A miniature inspection lamp, the “! 
Lite,” makes it possible to light up « 
ders, gear housings, tubes, rifle bart 
pipes and other equipment that has o 
ings as small as ys in. Power for 
lamp is supplied through a small t: 
former enclosed in the handle. 
protected tungsten-filament bulb is atta 
to either a flexible or rigid extension. [1 
sired, the lamp can be fastened to the 
of the arm to provide clear vision in h 
to-get-at places, the user being prot 
against shock by the rubber-insulated 
cable and Bakelite transformer containe 
The standard “Eder-Lite” set come 
a velvet-lined leatherette case and con: 
of the transformer handle, a ten-foot | 
in cord, two rigid and two flexible ext 
sions of varying lengths and four size 
miniature tungsten bulbs. Harmon a 


tungsten sere 
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News 





of the Industry 


RWMA Offers $2,000 


in Prizes for Papers 


A total of $2,000 in cash prizes will 
be awarded in 1946 by the Resistance 
welder Manufacturers Association for 
outstanding papers dealing with resist- 
ance-welding subjects. The contest 
judges will be appointed by the Ameri- 
can Welding Society, and awards will 
be made at its 1946 fall meeting. 

One prize of $750 is offered for the 
best paper emanating from an industrial 
source, consulting engineer, private or 
Government laboratory or the 
There are no restrictions on the scope 
of the subject matter. A prize of $500 
will be given for the second best paper in 
the above classification, and a prize of 
$250 for the third best paper. 

A prize of $300 is offered for the paper 
emanating from a university source 
either an instructor, student or research 
fellow—which in the opinion of the 
board of awards represents the greatest 
original contribution to the advance- 
ment and use of resistance welding. A 
prize of $200 will be given for the second 
best paper from a university source. 

The contest is open to anyone, with- 
out restriction, from the United States, 
its possessions and Canada. It is also 
open to any member of the American 
Welding Society in any grade from any 
place in the world. The contest is con- 
sidered as having opened August 1, 
1945, and will close on midnight, July 
31, 1946. Papers entered in it should be 
sent to the American Welding Society, 
33 W. 39th St.. New York City 18. If 
mailed to arrive not later than July 1, 
three copies should be furnished. If 
mailed to arrive between July 1 and 
July 31, six copies should be furnished. 





>» «€ 


Establish A. F. Davis 
Undergradute Award 


To stimulate undergraduate interest 
in welding, A. F. Davis, vice-president 
of the Lincoln Electric Co., has donated 
funds for the A. F. Davis Undergraduate 
Welding Award. This will consist of 
four cash prizes totaling $700 to be 
presented annually to authors and pub- 
lications for the best and second best 
articles on welding published in under- 
graduate magazines or papers during the 
preceding year. The author of the best 
paper and the publication in which it 
appears will each receive $200, and $150 
each will go to the author of the second 
paper and to the publication. 

Any undergraduate of a college, uni- 
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like. 





versity or institute of technology in the 


United States or Canada is eligible. 
Judges selected by the Educational 
Committee of the American Welding 


Society will select the winning paper in 
July of each year on the basis of 
originality of the paper and_ the 
thoroughness with which the subject is 
covered. 

Presentation of the first award will 
be made at the next annual AWS meet- 
ing in October, 1946. 


Airco Builds New 
Research Laboratory 


Work has begun at New Providence, 
N. J., on the construction of a mechani- 
cal research laboratory for Air Reduc- 
tion and its subsidiary companies. The 
laboratory will house Airco’s apparatus 
research department, which is responsi- 
ble for the development of processes and 
apparatus for using industrial gases and 
the electric arc, particularly in the cut- 
ting, welding and treating of metals. 

The laboratory will have a floor area 
of 78,000 sq ft, the size of an average 
city block. Two small auxiliary service 
buildings will be adjacent. More than 150 
engineers, metallurgists, physicists, 
chemists and laboratory technicians will 
be employed in the laboratory, as well 
as a number of instrument makers and 
skilled machinists for model making. 

The buildings are of the latest ultra- 
modern, functional design, with all- 
welded steel, frames, reinforced-concrete 
foundations ‘and floors, and brick walls 
with continuous steel-sash windows. In- 
terior features are welded pipe lines for 
the distribution of oxygen, acetylene, 
nitrogen and other industrial gases, 
especially constructed rooms for experi- 
ments in the combustion of gases and 
the processing of metals, fluorescent 
lighting fixtures and movable steel par- 
titions to permit maximum flexibility of 
interior working space. <A_ technical 
library will be provided and also an 
historical exhibit of welding and cutting 
equipment dating back to the turn of 
the century. 


» « 


Linde to Expand 
Boise Facilities 


Plans for a new oxygen-filling station 
and acetylene-producing plant, to be 
located at Centre Ave. near Owyhee St., 
Boise, Idaho, have been announced by 
The Linde Air Products Co. 
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Develop Alloy to Take 
Turbine’s Temperature 


The gas turbine has been fo 
General Electric engineers to t 
own temperature through use 
special chrome-cobalt alloy. This 
which should have many other a; 
tions in the fabrication of metals, 
a marked color change for ev 
degree change in temperature from 5 
C to 700 C. It then reverts back 
original color and begins the colo 
over again in a higher range fro: 
C to 900 C (1,652 F). 


The temperature-taking alloy 
most metals, ciianges coor wher 
being oxidized under heat. Unlike 


metals, however, this alloy oxidiz 
slowly at higher temperatures that 
color change occurs regu) rly 
degree intervals, thus permitting 
actual graduated color scale. 

On the basis of a one-hour heat t: 
ment, the alloy at 500 C turns a 
straw color, at 525 a straw color, at 
a bronze color, at purple, at 
dark’ blue. It turns light blue at 
and should next, according to all pré 
cedent, turn grey, indicating the e1 
the color scale. Instead, however 
does the unusual and reverts 
a light straw color to begin the progres 
sion of colors all over again. It 
begin to show graying tendencies at 
925 C, the engineers report, and is tl 
no longer useful as a_ yardstick 
measuring temperature. 


S( 


exc 
I/d 


bac k 


Greyhound A.C. Arc Welder 
to Move to Own Building 


Greyhound A. C. Arc Welder Corp 
is completing erection of a new on 
story building, approximately 50 by 135 
ft, on a tract of land recently purchased 
at 604-606 Johnson Ave., Brooklyn 
The company expects to move to its nev 
quarters on or about March first. Abx 
twice the former amount of space will 


be available for the manufacture 
Greyhound. arc welders and _ related 
equipment. 

» < 


Midwest Power Conference 
in Chicago April 3-5 


After a year’s lapse due to the wa 
the Midwest Power Conference w 
again be held in Chicago, on April 
4 and 5, under the sponsorship of 
Illinois Institute of Technology. ‘ 
Operating in the sponsorship are ni 


midwestern colleges and _ universiti 
and several engineering societies, i 
cluding The Western Society 
Engineers. 


Preliminary plans for the conferen 
include a session on the gas turbine ; 
a discussion of atomic energy in 
postwar power world. Other highlig 
of the three-day session will be an “. 
Engineers” dinner and joint luncheor 
with the American Society of Mechar 
cal Engineers and the American I) 
stitute of Electrical Engineers. 


ur 
t} 
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B 5 is the designation for a new and 
improved Norton resinoid bond for 
wheels in the soft and medium hard range. 
In shop after shop it is proving outstanding 
for weld grinding jobs of all kinds. 


Operators like the fast, smooth cutting action 
of the Norton B-5 Resinoid Wheel and the 
way it hugs the work. Management likes the 
way it cuts costs—because of its faster cutting 


action and longer life. 


It will definitely pay you to try the Norton 

B-5. Get in touch with your Norton abrasive 

engineer or Norton distributor. 

NORTON COMPANY, WORCESTER 6, MASS. 
Distributors in All Principal Cities 








M__NORTON ABRASIVES _ k 
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.. . PRECISION 
CONTROL OF 


HEAT! 


WELDING 


MODERN STEELS 
BY 
MODERN METHODS 


DEMANDS... 


Precision control of Preheating for Welding and Normaliz- 
ing after welding is the only efficient method for joining 
modern alloy steels. Induction Heating by the Smith-Dolan 
System, PLUS the new Heat-Cycle Program Control gives 


all this — and more! 


MODERN—SELF-OPERATING—COMPLETE! 


Once the metallurgical heat-cycle for the steel has been 
determined, it is only necessary to set the controls, and the 
machine shown above will deliver this program from start 


to finish! 


in addition, recorded charts keep permanent 
records for duplication of results. 


A complete unit for 


efficient performance. Temperatures up to 1750° F. readily 


obtainable. 


ELECTRIC ARC, Inc. 


152-158 Jelliff Ave. 


Newark 8, New Jersey 


| of the Warren City Mfg. Co 








| 
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Federal Welder Co. 
Buys Three Plants 





In accordance with its broad ; 
“new goods” program, The 
Machine and Welder Co., Warr 
has purchased three manufactur 
ganizations in widely diversified 
These are the Warren City Manu 
ing Co., Warren, the Somme 
Adams Co., Cleveland, and the 
Curtis Chrome Co., Chicago. 

Federal has purchased all of th 


Graham-Paige, which intends 
future to concentrate its manufac 
at the Willow Run plant 

Sommer and Adams, builder 
variety of special machine tools f 
automotive and aviation industries 
be operated as a 
with executive management center 
Warren. Production will contin 
Cleveland. 

The Helene Curtiss Chrome 
pany’s line of chrome furniture and fix ; 
tures, widely known in the beauty ¥ 
field, will continue to be manufact 
by Federal. 


Federal subsidiar 





Plans for Site-Welded 
Steel Farm Buildings 


Many new peacetime welding jo 
employ workers at their war-lea 
craft are in sight as a result of res: ‘ 
in the construction of steel-frame 
buildings conducted on a long-time-! 
by the University of Wisconsin, Ma 
son, through a grant by Carn 
Illinois Steel Corp. One of the « 
tives of this research was to dey 
plans for low-cost barns, silos, ct 
dairy, poultry and other farms build 
which may be quickly erected by w 
ing the structural members together 
the site. 
Through Carnegie-Illinois Steel 
poration’s plan service, pilot plans 
many different types of site-welded { 
buildings will be made available to bi 
ing supply dealers, welding shops 
local builders. 





These plans prot 
steel framing for large farm build 

having clear spans upward from 24 
Smaller buildings may be prefabricat 
more economically of sheet steel or 

framed of other types of build 
material. 


Distributor Changes Name 


The Van Horn distributing orgar 
tion operating in Louisiana and Te 
will in the future be known as the Ol 
H. Van Horn Co., Inc. 
are at 1742 St. Charles Ave. N 
Orleans 1, and _ branch offices 
located at Houston and Fort Wor 
Tex., and Shreveport, La The N 
Orleans office was formerly know! 
Van Horn & Son Inc., while the tl! 
branches operated as Oliver H. \ 
Horn Co., Inc. 

The same officers continue; nam« 
Oliver H. Van Horn, president; Hol 
Van Horn, vice-president, and John 
Maclaren, secretary-treasurer 


Headquart 
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Selecting the proper hard-facing alloy for any job must 
always be based upon operating conditions which vary 
infinitely between applications. Here are operating con 
ditions imposed upon DREDGE CUTTERS: 


SEVERE EROSION of water and silt 
against cutters. 


IMPACT AGAINST submerged debris. 











FFICIENCY of all cutting edges rap- 
& idly deteriorates as wear destroys 
sharpness. Dredge cutters are no excep- 
tion. Erosion of silt in water, which moves past cutters 
at high velocity, plus continued collision with gravel 
and submerged debris, greatly limits useful life of 
cutters and causes considerable downtime for cutter 
changes. Furthermore, as cutting edges become dull, 
their thickness increases with additional loss of digging 
efficiency. 


To increase wear resistance, teeth and blades are now 
protected with Tube Borium. Not only is 300 to 400 per 
cent longer dredge cutter life obtained, but cutting 
edges are self-sharpening. Deposits of Tube Borium 
may be reapplied as required. 


Of all hard-facing alloy types, Tube Borium is first in 
wear resistance. Graded particles of tungsten carbide, 
the hardest and longest wearing of all man-made 


















metals, are encased in mild steel tubes. When applied, 


the molten tubing forms a solid matrix surrounding 
each carbide particle and produces an almost abra- 
sion-proof surface. 3/16’ Tube Borium is available 
for either electric arc or oxy-acetylene application. 
Priced at $3.15 per lb., f.o.b. Whittier, Calif., or dis- 
tributors’ warehouses. 


APPLICATION Electric Tube Borium is applied on leading 
faces of blades and cutter teeth. Dismantling of the cutter head 
from the dredge is unnecessary. Inspect periodically and re- 


hard-face as wear occurs. 


STOODY COMPANY 


1141 WEST SLAUSON AVE., WHITTIER, CALIFORNIA 


STOODY HARD PVR Re) ¢ 


Retard Wear 


Save Repair 





FEBRUARY, 1946 











* Completely Re-Written 
—U p-to-the-Minute 


The llth Edition of The Weld- 
ing Encyclopedia comes to you 
completely re-written—reflecting 
the tremendous changes in weld- 
ing wrought by the production 
necessities of American Indus- 
try at war. In its 22 years of 
service to the Welding Industry 
no single edition of The Weld- 
ing Encyclopedia has presented 
so much completely new and 
vital information on welding 
practice. Edited and rewritten by 
T. B. Jefferson, leading tech- 


nical editor and engineer, this 


NOW-NEW 





THE IIth EDITION of the 


WELDING ENCYCLOPEDIA 














































One of the greatest value 
ever presented by a major 
reference book—980 page: 











of current authoritative jp 
formation with 1359 illus 







trations on the world’s mos 


important and fast develop 





ing industrial process 















complete reference book is a 
must on the list of every en- 
gineer and weldor. 


Welding. 




















e Every Major Field— 
2000 Subjects 





© 25% Larger— 
980 Pages— 
1359 Illustrations 



















Are Welding 

Gas Welding 
Resistance Welding 
Heliare Welding 
Atomic Hydrogen 
X-Rays 

Gamma Rays 
Magnetic Inspection 
Flame-Hardening 
Metallizing 

Heat Treatment 
Flame-Cutting 




























The llth Edition is a 25% 
larger volume—completely re- 
written. It is rearranged with 
easy-to-find cross-references and 
contains 1359 illustrations in its 
980 pages. It brings to you, in 
its added size, a complete com- 














Metallurgy _ 
pilation of exhaustive research ere! » rege 
keyed to the demands of In- One prousleing 









dustry’s fastest growing fabri- 
cating process. It contains com- 
pact authoritative data—much 
of which can be found only in 
The Welding Encyclopedia, 11th 
Edition. : 


Automotive Welding 
Pipe Welding 
Boilers & Tanks 
Structural Welding 
Training 

Eye Protection 
Safety Practice 
Railroad Equipment 
Agricultural Implements 


Covering more than 2000 subjects, completely indexed and 
cross-referenced—the llth Edition of The Welding Encyclo 
pedia gives up-to-the-minute complete coverage on every 
phase of welding. 











Everything in Welding Complete in One Book . . . Everyone Needs !t 


ORDER YOUR COPY TODAY 


for 
INDISPENSABLE +» COMPLETE + UP-TO-DATE 
(a one year subscription to The Welding 


coe soovns wom INFORMATION ON WELDING 
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The Welding Engineer 246) 
Publishing Co 
Division of McGraw-Hill Publishing Co. Inc. 






506 So. Wabash Avenue 
Chicago 5, Ill. 


Please enter my order for: (Please check) 





) The Welding Encyclopedia and The Weld- 
ing Engineer for } year, a saving of $1.50 
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Ex-G.1s Fine Weldors 
Declares School Head 


< ths ago, when the speedy 
uur soldiers, sailors and 

gan actually to materialize, 
uch concern as to how these 

| fit into civilian activities and 
time jobs. In particular, there 
at amount of pessimism ex- 
ith regard to the problem of 
the veterans, of helping them 
again fit for normal living. 

us psychologists, with more 
an judgment, led us to believe 
se ex-fighting men would be 
impatient, erratic, unreasonable. 
truth is far otherwise, according 
Scott, president of the Cleveland 
S | of Welding. “At our school,” 
s, “all these warnings led us to ex- 

hat if we enrolled any of these 

ed veterans under the G. I. 346 

the G.I. 16 Bill, they would 

turn out to be problem students 

But we enrolled them, a lot of them, as 
fast as they applied, and the things we 
xpected to happen simply did not 


tight now we have over 30 of these 

in training. No finer group in 

rale and in aptitude has ever attended 

school. Their attendance record is 

best we have seen in the 20 years 

that we have been operating. Further- 

re, they learn well, and industry can 

look forward to getting some _ good 
weldors from this group.” 


Chicago to Stage 
Production Conference 


Production for Profit” will be the 
theme of the Chicago Production Show 
to be held March 20, 21 and 22 at the 
Stevens Hotel under sponsorship of the 
Chicago Technical Societies Council. 
[he latter body represents 46 scientific, 
engineering and technological societies, 

luding the American Welding Socie- 

with a combined membership of 

re than 17,000. 

In addition to society members, thou- 
sands of production men from factories 
f the middle west will journey Chica- 
goward to view the results of wartime 
idvances in production tools, materials, 

indling devices, control instruments 
nd factory equipment in general 
Manufacturers desiring information 
ould get in touch with Paul A. Jen- 

s, executive secretary, Chicago Tech- 

il Societies Council, 53 W. Jac kson 
Blvd., Chicago 4. 


Precision Welder 
in Larger Quarters 


‘recision Welder and Machine Co 
moved to its own building at 138 
st McMicken Ave., Cincinnati, to 
tain increased floor space. The build- 
contains 25,000 sq ft of floor space 
ve used for the manufacture of spot, 
jection, seam, and flash-butt welding 
upment. Only 7,500 sq ft of floor 
ce were available at the previous 
ition at English and Neave Sts., Cin 
nati. 
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For a better working point— 
For more welds 
per rod 






HOLD-ARK 
ELECTRODES 


>- Hold-Ark Electrodes consume slowly. In 
competitive tests, they have lasted up to 30% 
longer than the best carbon electrodes previ- 
ously available . . . 

Hold-Ark Electrodes have higher density — 
give you a more concentrated burning point 
that produces a steady penetrating arc of 
high heat value. Their angle of burning is 
short and does not extend far back on the rod. 
There’s no spindling — all of the rod is burned 
in useful work. Hold-Ark Electrodes can be 
used right down to the holder. 

For longer electrode life — more welds per 


rod in hand or automatic welding — specify 
SPEER Hold-Ark Electrodes. 
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CARBON COMPANY 
ST. MARYS, PA. 
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New Process Developed 
to Mould Molybdenum 
Westinghouse engineers have de- 
veloped a new process that removes the 
restrictions of both size and shape on 
the production of molybdenum. Further- 
more, the cost per pound has been 
reduced to roughly third. Oddly 
enough, this feat of major significance 
in the metallurgical world was accom- 
plished in the company’s Bloomfield, 
N. J., plant devoted to the manufacture 
of lamps and electronic tubes. 
The qualities of moly that have seemed 


one 


melts at 4,748 F as compared to iron 
at 2,800 F and copper at 1,976 F. Thus, 
pure moly cannot be melted like other 
metals to form large solid pieces because 
any container or crucible of known ma- 
terials would melt first. In the past, 
therefore, molybdenum pieces had to be 
made by compacting moly powder into 
the desired shape under great pressure 
and then passing a high current through 
the piece to bring its temperature up to 
just below the melting point so that the 
particles would adhere to each other. 
The new Westinghouse process is 


said to permit the piece to have any 
desired shape that can be molded. It 
can be round, square, with fins or 
angles, or with holes. 





so long attractive to designers have been 
the very ones to block its production in 
large sizes and complex shapes. Moly 






















































“A.C.ARC WELDERS 


Marquette has done it again! Look at the 
outstanding features in these New Model 
Marquette Welders. Model 262 C has built-in capacitor for high power factor. 
Larger reactance transformer for improved welding characteristics. Improved 
voltage ratios for faster arc striking. Telnic Bronze (new copper-nickel alloy) 
plugs and sockets in high amperage heat stages doubles current carrying capac- 
ity. Front panel designed for greater convenience. Generous use of new alumi- 
num alloys reduce eddy current losses and increase transformer efficiency. 
Larger wheels and truck mounting for easy mobility. All Marquette Welders 
are fully equipped with no extras to buy. Ranges: Model 261 and 261 C, 20-200 
amperes; Model 262 and 262 C, 20-275 amperes. 


LOOK TO MARQUETTE FOR LEADERSHIP 
MARQUETTE WELDING EQUIPMENT SOLD EXCLUSIVELY 
THRU THE NATION'S LEADING DISTRIBUTORS 










































EQUIPMENT 
A.C. ARC WELDERS - ELECTRODES 
GAS WELDING And CUTTING EQUIPMENT 
ACETYLENE GENERATORS - ACCESSORIES 











MARQUETTE MFG. CO. INC 


MINNEAPOLIS 14 MINN 








How Good Is Today’s 
Worker? Ford Asks 





Despite prevailing belief to 
trary, the recent record of pro 
is not encouraging, declared He: 
II, president of the Ford Moto: 
a recent address before the annu 
ing of the Society Aut 
Engineers. 


t 






of 






The production trend per wor 
not been onward and upward but 
Mr. Ford pointed out. He said 

“One group of operations whi 
96 minutes in 1940 took 128 minut 
years later. Another group whi 
1,188 minutes in 1940 took a t 
1,943 minutes to perform five year 
A third group took 28 minutes 
and 49 minutes five years later 

“On the whole, productivit 
worker in our plants declined mor 
34% during the war period. S 
this was inevitable, a result of tl 

| and I should like to say that I a 
phasizing these figures 
demonstrate how great 
improvement in this field.” 
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Progressive Welder 
Expands Floor Space 


In anticipation of a increased de: 
for resistance-welding equipment 
peacetime products, Progressive W 
Co., 3050 East Outer Drive, Detroit 
expanding its plant 
approximately 50%. 
second major plant 
years. 


is floor spac¢ 
This represents 
expansion in 
The new facilities include an adj 
factory and about 10,000 ft of 
construction joining the two building: 
One section of the new plant will 
taken over by the company’s ress 
and development 


Sq 


division for c 
projects of new process development 
application testing. The remainde: 
the plant will be given over to pro 
tion capacity. 


urt 


Abrasive Manufacturer 
Changes Company Name 


The corporate name of the Abras 
Co. of Philadelphia has been chang 
to the Simonds Abrasive Co. This co: 
pany is a division of the Simonds S 
and Steel Co., which purchased it 
1927. Its main office and works 
Tacony and Fraley streets, 


are 
Philadelp! 
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University of Texas Gets 
Mabry Ordnance Equipment 


The Mabry Ordnance Shop at Aust 
Tex., which gained its fame throus 
handicapped veteran labor made possi! 
by weldors who shaped tools for ot 
armed men (see page 51, October W: 
ING ENGINEER) has been inactivated, 
its commanding officer, Col. James 
Dewberry, has seen to it that its s 
will live on in coming generations. 

Five hundred thousand dollars wor 
of machinery, tools and other equipme 
from the shop has been given 
University of Texas, in Austin 


\ 


Dil 
. 


to 
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Sound-Film 


1 
om: :-Belt Grinding 


on © 


sound film titled “A Machine 
ve” traces the development and 
of wet-belt grinding from its 
irv-belt forerunners to its ac- 
as a machine tool used on 
, orders running into hundreds 
inds of pieces. 
im shows how surfacing, grind- 
| stock-removal operations are 
nel ed. Technical information is 
n the amount of stock removable, 
finish attainable and tolerances 
various materials. Some of the 
tions pictured are: removing risers, 
gs and parting lines from cast 
ials: surfacing large, flat areas to 
tolerance; chamfering, edging, 
ing, rounding and cutting radii on 
piece operations. 
film may be obtained for private 
‘rroup showing from the Porter- 
Machine Co., 1714 No. Salina St., 
New York. Its running time 
11 minutes. 


syracuse, 


Market for 13,000,000 


Autos, Survey Reveals 


Automobile production represents one 
greatest opportunities for 
welding, particularly in the resistance- 
velding field. An estimated 13,114,820 
passenger automobiles are indicated as 
the possible market by a recent con- 
sumer survey conducted by Frank 
Mansfield, director of sales research for 
Sylvania Electric Products Inc. It was 
found that 41.8% of all- people inter- 
viewed intend to buy a car in the coming 


today’s 


year, 
Broken down into different family- 
ncome groups, the survey shows that 


there is a market for 1,246,200 cars to 


umilies with annual incomes of $5,000 
rr more; 2,538,900 for those with $3,000 
to $5,000: 6,443,000 for those with 


g 


000 to $3,000; and 2.886.720 for those 
with incomes of less ‘than $1,000. 


Correction 


We are sorry that an error occurred 
the article, “Fabricated Steam 
Platens,” page 39, December, 1945, 
WELDING ENGINEER. One sentence read 


he elimination of leaks makes the ap- 
ation of these platens 
rculating cooling media 
temperatures of 700 F 
ourse, is nonsense. 


which operate 
or higher.” This, 
The last part of the 
ntence was intended to read: “. . . platens 
sirable for circulating cooling media well 
w zero or heating media which operate 
700 F or higher.” 
Ve are advised that size limitations have 
n adopted by Lukens Steel Co. 
article appeared. While plates can be 
ed up to the capacity of the 206-in. mill, 
maximum size of an individual rolled 
ten has been set at 110 in. long by 60 in 
le by 5 in. thick. Several platens, of 
irse, can be welded together to make 
st any size.—The Editors 


since 
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Sife Uilling 


AT POWER PRODUCTION COSTS 


The Weldit Gasaver shuts off the welding 
flame when not in use. . . . Conserves 
essential materials by cutting oxygen and 
acetylene consumption as much as fifty 
per cent. Prevents injury to workmen—or 
sudden fires—from dangerous idle torch 
flames. . . . Adjustment remains unaltered 
between welds. 


When the Weldit Gasaver has been installed, you simply hang 
idle torch on the handy lever rod. Weight of torch pulls rod 
down, thus automatically shutting off supply lines. Relight 
instantly by passing torch over Gasaver pilot light. No bother. 
.-- No time lost... . No readjusting required. . . . Price 
$10.00 at Detroit. Order today. 


Better Soldering, Annealing and Heating Jobs 


The Weldit Model CW Blowpipe is in 
daily use by many foremost industrial 
plants. . . . Built in accordance with the 
recommendations of leading fabricators of 
Secse” sheet metal products. . . . Operates on 
MODEL CW elther 1 ‘Daturel a, manufactured gas, or other low temperature 
BLOW fuel gas and compressed air. Stands up under rough shop use. 


TORCH . .. Send for literature. 
ELDIT 






















WELDIT 







628 BAGLEY AVENUE + DETROIT 26, MICH. 





TRINDL ike Weider 


DESIGNED FOR HIGH SPEED PRODUCTION ARC WELDING 


TRINDL PRODUCTS LID. euchc. 
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BETTER 
SHAPE CUTTING 


At last you can have a flame cutting ma- 
chine which is completely unitized. No ex- 
tra tables or fixtures are required. The 
machine is ready to go to work at once. 
Templet making is no longer a problem. 
Either plywood or metal templets may be 
used. The OMW is designed to automati- 
cally cut an unlimited variety of shapes and 
any part which falls within its 30” x 65” 
range can be cut quickly and to close toler- 
ances. Circles up to 30” in diameter can 
be cut. Automatic reproduction from steel 
templets has been made simple and easy 
by magnetic control. Master steel templets 
may be flame cut easily by the machine 
from a plywood templet. 


















SPECIFICATIONS 
Overall Dimensions 36” x60"x58” high 








Circle Cutting Range .. 0” —30” 
Straight Line Cutting e-< Oe 
Cutting Speed Per Minute 3” —30” 





Electrical Requirements 115V—AC or DC 
Net Weight with Semi-Stationary Bose... ..534¢ 
Net Weight with Portable Base ..3a7z2 




















Send for latest bulletin with complete speci- 
fications and operating views. 














WRITE TODAY 


Ohmstede Machine Works 


Beaumont, Texas 









































MORE work 
With Less WORK! 




















INSTANT 


FOOT 
CONTROL 


CONTROL 
























FASTER 


SAVES 
WORK 


LESS 
FATIGUE 





SAVES 
LABOR 


“Arctrol"’ regulates the generator output from full-rated current 
down to snuffing it out completely. It permits the welder to adjust 
the current for varying thicknesses of metal and for different 
welding positions . . . merely by moving the foot pedal. Craters 


are eliminated by ‘‘snuffing’’ out the current as the weld is 
completed. 








Ask your Welding Supply Jobber or write for Data Sheets and Prices. 
Specify welding equipment you use. 


MULLENBACH ELECTRICAL MFG. CO. 


2300 E. 27TH ST. LOS ANGELES 11 





CALIFORNIA 





TIME | 









Burdett Oxygen Opens 
Retail Welding Store 


Burdett Oxygen Co., Cleve 
taking reconversion steps in the 
tion of customer service by op: 
city service store at the corner 
side Avenue and E. 33rd 

The new “Burdox City Service 
will be one of the first establish: 
its kind in northern Ohio. It wi 
in stock a full line of gas weldi 
cutting outfits, torches, regulator 
cable, hose, 
connections, 


lighters, 
fluxes, goggles, 

face shields, gloves, respirators 
and similar safety equipment. A 
plete line of arc-welding equipm: 


cylinder 


1 


accessories will be offered 

The new Burdett store is mod 
every respect. An all-glass fro 
sents brightly labelled merchan: 


















the eyes of passers-by. Glass sho 


carry merchandise, which is acc: 
to the customer’s handling and 
tion. Rows of bins are built fron 


to ceiling to hold the hundreds 
ferent welding and cutting product 
safety equipment. 

Following a company policy of a 
ing men trained in engineering to 
activities, Burdett staff the « 
lishment with men from sales 
neering department. 
for customers will 
policy. 


will 
7 its 
Free consultat 


be a regular | 


Four Awards Presented 
by Society for Metals 


Four important awards for met: 
dustry achievements were to be 
by the American Society for Metals 
ing its convention 
the 27th National Metal 
Exposition in Cleveland, Februar 
through 8. These were to go to: Ger 
Swope, General Electric Co., New \ 
City; Earle C. Smith, chief metallurs 


in conjunction 


Congress 


Republic Steel Corp., Cleveland; R 
S. Archer, metallurgical assistant to 
vice-president, Climax Molybde 


Co., New York City 
Stewart G. 


: and Dara P 
Fletcher and 


Ant 


Morris Co 
the department of metallurgy, M 
sachusetts Institute of Techno 
Cambridge, Mass 








New Distributors 











Eccles & Davies Machinery Co., In 
1910 Santa Fe Ave., Los Angeles 
The E. J. MacDonald Co. (successor 
Bergstrom Alloys), 805 West Fo 
St., Reno, Nevada and Eastern ( 
fornia distributor for Edco phosp! 
bronze electrodes. 

Lloyd §. Johnson Co., 2241 India 
Ave., Chicago 16: Welding Equipm« 
and Supply Co., 223 Leib St., Detroit 


to handle 
“Lloyd's” 


the “Aluminaweld” a 
lines of solders and fluxes 
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[ABOUT PEOPLE 


ears of loyal and able service, 


E y Daniels, and E. O. Williams, have 


cted vice-presidents of Victor 
| ent Co., San Francisco. Ernie 
Da formerly general sales manager, 
P s vice-president in charge of sales, 
‘ rd 


Williams, formerly district 

Los Angeles, becomes vice- 
pr nt and manager of the Southern 
( rnia district. 


> 


oln Electric Co., Cleveland, has 

the following district office repre- 

tives who will all serve in the 

apacity of welding engineer: Omer W. 

Blodgett, Grand Rapids, Mich.; Frank 

Boucher, Detroit; R. K. Kewley, Cleve- 

land; G. B. Moseley, St. Louis; Captain 

L. J. Cogan (recently released from the 
United States Army), Philadelphia. 


P. D. Scott, formerly with the Welding 


lipment and Supply Co., Detroit, 
now manager of the tool-steel division 
\llov Rods Co., York, Pa. 


W. L. Immer, is now assistant mana- 
ger of the newly reorganized welding 
division of the General Electric -.Co., 
Schenectady. Other changes include the 
appointments of: W. W. Churchill in 
charge of the equipment group; H. O. 
Westendarp, Jr., to head the electrode 
group; B. C. Tracey in charge of the ac- 
cessory group, and R. F. Wyer in charge 
of the engineering group. 


Fred T. H. Youngman, formerly ex- 
ecutive vice-president of the Jessop Steel 
Co., Washington, Pa., has been elected 
president. He succeeds R. Edison Emery, 
who was made chairman of the board. 
lhree new directors have been added to 

board of directors: W. C. 
Buchanan, president of the Globe Steel 


' 


the Jessop 


Jerry French, formerly the publisher 
of the Merchandise Mart Review, has 
been appointed public relations director 
for the Rego division of The 
Blessing Co., Chicago. 


Bastian- 


Eugene W. Shafer, formerly connected 
with the Navy department as engineer in 
charge of construction contracts at 
Moffett Field, has joined the San Fran- 
staff of the advertising firm of 
Wank and Wank. His duties are to direct 
industrial advertising and marketing for 
the organization. Shafer was founder of 
the San Francisco office of McCarty Co.., 
which he managed for over ten years 


cisco 


» 


W. S. Mounce, formerly senior metal- 
lurgist with the Hamilton Standard 
Propellers Division, United Aircraft 
Corp., East Hartford, Conn., has joined 
the development and research division of 
the International Nickel Co., Inc. He 
will make his headquarters at the New 
England technical section of the division, 
75 Pearl St., Hartford, Conn. 


» € 


Irving F. Wagner, formerly man- 
ager of American Brake Shoe’s Kellogg 
plant at Rochester, N. Y., has been made 
a vice-president of the Kellogg Division. 
Mr. Wagner has been associated with 
Brake Shoe since 1923 and during the 
war he was contracts officer. 








and AWS 6010 electrode. 


RESULT: 
the original cone. 


“TWO-TONE 


Alloys Reduce Maintenance Cost 
by Reducing Down Time of Equipment When Repairing 





Manganese Crusher Cone, three feet by two feet in diameters, five feet high, rebuilt 
by applying swedged nickel manganese applicator bars first tacked in place by using 
coated nickel manganese electrode, then welded down and space between bars com- 
pletely filled by the "TWO-TONE" PROCESS, using MANGA-TONE N.M. FILLER RODS 
Final finishing was accomplished by applying a single 
pass of 4%” ISOROD SELF-HARDENING for additional wear resistance. 


Productive life trebled and output increased several times more than 


WORN AND 
HARD-SURFACED 


CRUSHER 
MANTLE 
REBUILDING 


CRUSHER 
LINER-SEGMENTS 


The left hand cut illus- 


lubes Co., Milwaukee; Andrew J. Dall- 
stream, senior partner, Pam, Hurd and 
Reichmann, Chicago: and Linwood A. 
Miller, Chicago, formerly president of 


Willys-Overland Motors. 


trates a liner segment 
(one of several) sur- 
Frank E. Hilgemeier, has been ap- rounding the crusher 





cone pictured above. 
NOTE the barely discern- 
ible lines indicating previous buildup. Right hand cut illustrates another segment 
after building up with Y%&” DIA. ISOROD SELF-HARDENING. Pinholes are only on 
surface and caused by floating particles of imbedded crushed rock to surface. They do 
not extend into deposited metal. PREVIOUS ISOROD DEPOSIT WAS NOT WASHED OFF. 

Result of hard-facing: Life of segments increased three times over that of 
new unfaced segments. Output increased many times with better control of fines. 
Labor savings by eliminating the changing of segments is a considerable item, also. 





inted sales manager of the Hampton 
Electric Manufacturing Co., New Ken- 
sington, Pa. 


» 


Clarence L. Smith, has been appointed 
troit district manager of the grinding 
ichine division of the Norton Co., 
reester, Mass. Before the outbreak 
the war Mr. Smith spent over a year 
Europe on special grinding machine 
Ss engineering work. He succeeds 
Oscar A. Knight, who retires after forty 
rs with the company. 


D 


BULLETIN NO. 7 EXPLAINS “TWO-TONE" PROCESS 
ASK FOR A COPY 


RESISTO-LOY CO., GRAND RAPIDS 7, MICHIGAN 
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Horace A. Deane, formerly works 
manager of the Brake Shoe and Castings 
Division of American Brake Shoe Co., 
New York, has been appointed vice- 
president of the division. 


E. A. Goddard, general manager, God- 
dard and Goddard Co., Detroit, was 
elected president and R. G. Michell, 
president, Eclipse Counterbore Co., was 
elected vice-president of the Cutting Tool 
Manufacturers Association at the or- 
ganization’s second annual meeting. 
R. H. Wolfe, president, Arrow Tool and 
Reamer Co., was re-elected treasurer, 
while Harry J. Merrick continues as 


executive secretary. Elected as new direc- 
tors to serve for three years were: Ee 
Gorham, president, Gorham Tool Co., 
Detroit; E. C. Putnam, president Put- 
nam Tool Co., Detroit; E. F. Reinhart, 
president, Republic Drill and Tool Co., 


Chicago, and R. H. Wolfe. 


Robert G. Allen has been appointed 
sales manager of the 
motive Works. 


Baldwin Loco- 


Fred T. Wiggins succeeds Oscar H. 
D. Rohwer as vice-president of Universal 
Atlas Cement Co., Chicago. Mr. Wiggins 





DOCKSON TURRETYPE HELMETS are recognized 
throughout the trade as the finest in light, sturdy, 


rivetless construction. 


Moulded from one seamless 


sheet of heavy, shock-proof fibre these helmets are the 
last word for comfort, safety and long years of service. 
They are available with DOCKSON standard head- 
gear, or with the famous, quick adjusting ‘Number 
Four’ headgear at small additional cost. 

ALL DOCKSON TURRETYPE HELMETS are equipped 
with scientifically correct BAUSCH & LOMB Welders 
plates—not just colored glass but scientifically com- 
pounded flawless plates which offer the utmost in pro- 
tection against harmful rays. 

The Model 1450 Helmet above is only one item in 
Dockson’s fine line of Better Built Welding and Safety 
Equipment. Write forour complete catalog and prices. 


3839 Wabash 


Bs) DOCKSON CORPORATION | 





. Detroit 8, Mich. 


i 





was formerly sales manager at Bir 
ham and more recently assistant t 
vice-president in New York 


Newton O. Holt, has been app 
senior contracting manager of th: 
cago district of the American B 
Co., U. S. Steel Corp. subsidiary 
succeeds Walter G. Zimmermann. 
retired. Mr. Holt has been district 
tracting manager in Chicago since 
Mr. Zimmermann retires after ha 
served since 1931 as senior contra 
manager. 


Orville F. Figley, formerly assist 
manager of sales, Chicago distr 
United States Steel Supply Co., 
comes sales manager succeeding Andrew 
Verschuur, retired. Walter P. Maguire, 
formerly sales manager in the Phila 
phia office has been made district p 
manager succeeding James B. McIntyre, 
retired, George R. Jones, Jr., will s 
ceed Mr. Maguire in the Philadel; 
sales office. 


Ralph A. Powers, formerly with 
sundy Tubing Co., Detroit, has b: 
named engineer-in-charge of electro 
engineering at the Allis-Chalmers Mar 
facturing Co., Milwaukee. Mr. Powe 
holds numerous patents on electro: 
devices and has prepared more thar 
score of technical papers for trade grou 
and publications. One of his sever 
inventions is the basic light beam, whi 
provides means of measuring, gradins 
and sorting such metal items as pisté 
pins. 


» 


E. R. Nary, who has been associate 
with Westinghouse Electric Corp. f 
three decades, has been appointed as 
sistant to Vice-President Walter Evans 
Mr. Nary’s responsibilities will center 
around operations of the industrial ele 
tronics and X-ray divisions at Baltimor 
and the home 
Sunbury, Pa. 


radio _ division 


« 


John R. Johnston has been appoint: 
manager of the Milwaukee district sal 
office, Carnegie-Illinois Steel Corp. H 
was formerly assistant manager of tl 
Chicago district sales office, a positir 
that will now be taken by John H 
Morava, formerly assistant to manage 
of sales. Mr. Morava rejoins the ste 
corporation after his separation from t! 
United States Army, where he served a 
lieutenant colonel in the 309th Engineer 
ing Battalion. Howard J. Mullin, for 
merly assistant to the Detroit distri 
sales manager, has been made assista! 
manager of the St. Louis district sal 
office. 


Oscar W. Dauber, 224 South Michiga 
Ave., Chicago, has been elected presiden 
of The Chicago Association of Consult 
ing Engineers. 
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Acerytene costs are 50% to 75% lower, when you own a SIGHT 
FEED Acetylene Generator, You put the “bottler’s” profit in 
YOUR pocket. 


Berrer welds are possible, due to the purer, hotter acetylene 
which is generated by your SIGHT FEED. A high factor of safety, 


yet simplicity of operation, is also attained by these generators. 


Carsipe is entirely visible in the SIGHT FEED hopper. You 


KNOW, before you start a job, how much acetylene you may 





expect from your present charge. 


























More WELDING 
going on here..... 


@ More welding and less time spent 
in flopping, propping up and crawling 
around weldments is the end result of 
the C-F Positioners in this welding 
department. 


Mounted on C-F Welding Positioners, 
weldments can be quickly brought in- 
to position for a downhand pass—bet- 
ter, more uniform welds with resulting 
economies and production increases 
follow. Weldors spend more time 
welding when they work with C-F 
Positioners because one “‘set-up’”’ on 
the table allows them to maneuver the 





job, without assistance, whether hand in any range from 0 RPM and up, coupled with table tilt to 135° 
or power operated Positioners are from the horizontal make them the logical choice for any produc- 
weed. tion welding operation. Like all C-F Positioners, they have drilled tables 

for easy set-ups or tables can be quickly removed for installation of 
Power operated, variable speed C-F special fixtures jigs. Write for Bulletin WP 22. CULLEN-FRIESTEDT CO., 
Positioners, with table rotation speeds 1309 S. Kilbourn Ave., Chicago 23, Ill. 








positioned welds 
mean better, more 


CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 


economical welds 
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John H. Giroux, joins THe Wetpinc 


ENGINEER as assistant 
and a half years with the Army. The 
majority of his time in the service was 
spent in Europe, in charge of an artillery 
section. Before the war, Mr. Giroux 
attended St. Ambrose College and the 
University of De Paul. 


» « 


C. Q. Wright has returned to the 
Whiting Corp., Harvey, IIL, in the capac- 
ity of vice-president dealing with special 
staff work. Capt. Wright served as a 
submarine commander in World War II, 
and has behind him a long, brilliant 
record of naval service starting in 1911. 
He came to Whiting in 1939 and was 


editor after two 


vice-president in charge of sales until he 
left to rejoin the Navy shortly after 
Pearl Harbor. 


G. A. Huggins, formerly chief of tool- 
ing for all Douglas Aircraft plants, and 
later plant manager of the Douglas Long 
Beach factory, has been appointed man- 


ager of the company’s Santa Monica 
plant. Mr. Huggins succeeds H. E. 
Guerin, who retires after 25 years of 
service. 


« 


Frank C. Kardevan, has been ap- 
pointed assistant sales manager of 
Lukenweld, Inc., a subsidiary of Lukens 
Steel Co., Coatesville, Pa. 


ru’tile, 1. rii’til, 2. ry’til, n. Mineral. An adamantive, reddish-bro sn, transparent to opaque tetragova, 
titanium dioxid (TiO,), usually containing a small quantity of iron (F., shining, L. rutilus, red) ru‘til. 


SYNONYM 


Rutux 


TAMCO is ... and has been for a number of years ... 
the largest supplier of titanium compounds used in 
welding rod formulation, such as rutile, potassium 
and sodium titanate, We also furnish alloys such as 
fO% low carbon ferro titanium, nickel and manganese 
titanium and compounds such as zircon, potassium 
tirconate, zirconium oxide, etc., for special coating 
formulation. Manufacturing operations covering 
these compounds are carefully controlled, and uni- 
form products are assured at all times. 


1. Ruflux 61—A 93% to 95% TiO, containing 
rutile milled to from 0.55% to 144% on a 200 mesh 
screen, Major impurities are SiOQy, ZrSiOy, FegOxs 
and FeO. Injurious impurities such as S. and PO; 
are kept to a minimum. 


2. Ruflux 84—A 93% to 95% TiO, containing 
granular rutile of similar analysis to Ruflux 61. This 
coarser rutile is used to avoid coating dry cracking. 


3. Ruflux P—A potassium titanate containing ap- 
proximately 73% TiO, and 19% K,O. This com- 
pound is used for arc stabilization purposes and con- 
tains no injurious impurities. Ruflux P is milled to 
approximately 4% on a 200 mesh screen. 


4. Ruflux $—A sodium titanate containing approx- 
imately 80% TiO, and 15% NagO. Another arc 
stabilizer and formulated to reduce hycroscopic 
action to a minimum. 


5. Ruflux Z—A zirconium silicate containing ap- 
proximately 65% ZrOy and 34% SiO, combined as 
ZrSiOy. The compound is milled to 0.10% on a 325 
mesh screen and due to its high melting point 
(3850° F.) is used as a slag stiffener. 





6. Ruflux P. Z.—A potassium zirconate, containing 
80% to 81% ZrO, 14% to 15% K,gO, 3% to 
4% SiO, and smaller percentages of TiO, FegOs, 
CaO, etc. 


7. Ruflux T—A zirconium oxide containing from 
90% to 91% ZrOs, 5.00% SiOg, 0.80% NagO and 
lesser percentages of TiOg, CaO, AlgOsy, etc. Ruflux 
T is milled to 0.1% on a 325 mesh screen. 


8. 40% Low Carbon Ferro Titanium—containing 
from 38% to 42% Ti., 3% to 5% Si., 6% to 9% 
Al., 1% to 2% Cri The alloy is milled to minus 80 
mesh. 


9. Tam Nickel Titanium—contains from 25% to 
28% Ti., 60% to 65% Ni., 6 to 8% Al., 2% to 4% 
Si., and 2% to 5% Fe. The alloy is milled to minus 
80 mesh. 


10. Tam Manganese Titanium — contains from 
27% to 29% Ti., 35% to 40% Mn., 20% to 25% 
Fe., 7% to 9% Al and 2% to 4% Si. The alloy is 
milled to 80 mesh. 

Tamco also manufactures alloys such as Ferro Car- 
bon Titanium, Bortam and boron containing titan- 
ium alloys, and various other titanium and zircon- 
ium compounds. 


It pays to include these compounds in your welding 
rod coating formulation research. 


A reasonable series of tests in your own 
plant will indicate the superiority of 
RUFLUX. 


THE TITANIUM ALLOY MANUFACTURING CO. 


Executive Offices: 111 Broapway, New York, N. Y. 











General Offices and Works: Niacara Fauus, N. Y. 





A. W. Kremser, has been a; 
branch manager of the Davenp: 
office of the Allis-Chalmers M 
turing Co. Mr. Kremser has be« 
the company since 1924 and was f, 
connected with the Chicago of 
field engineer. He succeeds C. J. Schutty 
who is being transferred to th = 
pany’s Kansas City office. 


Colonel Clarence E. Davies, oj 
York, has been awarded the m¢ 
the Legion of Merit for meritoriou 
ice while on active duty wit 
Ordnance Department of the | 
States Army. Colonel Davies is sec; 
of The American Society of Mecl 
Engineers, and he is now resumi: 
duties after an extended leave of abs 
He has been with the engineering s 
since 1920 and since 1934 has bee: 
tional secretary. 


Dr. W. A. LaLande, Jr., forn 
director of research of the Attapul; 
Clay Co., has been appointed direct 
the Whitemarsh research laboratori: 
the Pennsylvania Salt Mfg. Co., P 
delphia. 


Dr. Richard J. Lund, formerly dir: 
of the miscellaneous minerals divis 
War Production Board, has joined 
staff of Battelle Memorial Institut 
Columbus, O. Prior to his three-year 
association with WPB, Dr. Lund se: 
as consultant on miscellaneous minerals 
to the old office of Production Manag: 
ment and Defense Commission. Ear! 
he was editor of the Con 
Journal. 


Mining 


Louis W. Kempf, assistant directo: 
research, Aluminum Co. of America 
been elected chairman of the Institut: 
Metal Division of the American Instit 
of Mining and Metallurgical Enginee: 
New York City. A recognized autho 
on aluminum alloys and processes 
their application, Mr. Kempf came 
Alcoa in 1924, after receiving his degr« 
at the University of Michigan 


Max L. Murdock, has returned to ¢ 
Allis-Chalmers Manufacturing Co., M 
waukee, as assistant manager of the c: 
trifugal pump section at the firm’s N« 


wood, O., works. Lt. Command 
Murdock served the last three of 
four-and-one-half years service on ¢ 


escort carrier Altamaha. 


J. Milnor Roberts, Jr., former maj 
in the United States Army and prior 
that sales engineer in Detroit 
of the leading carbide tool manufa 
turers, has been appointed sales ma 
ager of the Sykes Advertising 
Pittsburgh. 


for o 


Agen 
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PURETUNG 


99% PURE TUNGSTEN WELDING ELECTRODES 















Callite electrodes 99.5 pure tunesten 





Speed fabricating and 
repairing by atomic 
hydrogen process — 


Slowly consumed —they 
are economical to use 


Especially efficient for 
hard-to-weld metals 


If you are welding aluminum, duraluminum, nickel, 
chrome, molybdenum steels, copper, stainless steel, brass 
or bronze—Callite Puretung Electrodes will save you time 
and money. Well-known aircraft and machine tool 


PURETUNG ELECTRODES ; 


manufacturers have found that Puretung Electrodes 





last longer—reduce grinding and finishing. Inves- 
tigate their many advantages. Callite Tungsten Corp., 
549 Thirty-ninth Street, Union City, New Jersey. Branch 
Offices: Chicago, Cleveland. 


Standard and special-polished, clean 
and black. 7 standard diameters; 
12-inch lengths. Random lengths and 
other diameters on special order 
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YOUR 
WELDING OPERATIONS 
LIKE A TRAFFIC LIGHT? 











tl 


®@ You can eliminate costly “Stop-Go, Stop-Go” operations in your 
shop by installing the RegO Manifold designed for your requirements. 


You not only gain the advantage of uninterrupted operations, but also 
save valuable production space and eliminate hazards, time and 
trouble caused by wheeling full and empty clinders 

through a busy department. 


Learn about a// the advantages you can get with RegO Manifolds 
... there’s no obligation .. . write today! 


4239 Peterson Ave. . Chicago 30, Ill, 


Pioneers and Leaders in Equipment for Using 
and Controlling High Pressure Gases 
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ELECTRODES 


PRODUCTION 
WELDING! 


AGILE-GREY is a fast working 
sheet metal electrode that has 
excellent fluidity and will 
not burn through. 


AGILE-BLUE is an all-position 
electrode designed espe- 
cially for low open circuit 
A.C. transformer type weld- 
ing machines. 





PISSIE, 


AMERICAN AGILE 


CORPORATION 
5806 HOUGH AVENUE 
CLEVELAND 3, OHIO 
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John P. Clark, has been appointed 
sales engineer of The Ajax Electric Co., 
Philadelphia. His district will cover east- 
ern Pennsylvania, southern New Jersey, 
Maryland, District of Columbia, Virginia 
and North Carolina. 


Arthur D. Beers, formerly assistant 
superintendent of the central mills of the 
Gary steel works, Carnegie-Illinois Steel 
Corp., has been promoted to the superin- 
tendency, succeeding J. C. Wilkins, 
retired. David L. Simpson, formerly as- 
sistant chief metallurgist of the plant, 
has been made superintendent of the 
12-1 and 12-2 merchant mills, succeeding 
William Lange, resigned. Lester R. 
Pearson, formerly assistant to superin- 
tendent of the Gary works roll shop has 
been made superintendent, succeeding 


Robert S. McCleery, retired. 


Fred J. Woodburn, has been appointed 
manager of pig iron sales of the Ameri- 
can Steel and Wire Co., subsidiary of 
U. S. Steel Corp., G. W. Crowl has been 
named assistant manager. Mr. Woodburn 
has been associated with the iron and 
steel industry since 1913. Mr. Crowl 
started in the industry in 1908, when he 
began selling pig iron in Pittsburgh. 


Paul L. Lindsay, has been named gen- 
eral staff manager, sales, of the American 
Steel and Wire Co. In addition to his 
other duties he will assume the respon- 
sibilities of V. H. Farr, former assistant 
general manager of sales, retired. 


» <€ 


Thomas C. Ford, has been appointed 
district manager of the Pittsburgh office 
of Electro Metallurgical Sales Corp., 
unit of Union Carbide and Carbon Corp.., 
New York. In 1936 Mr. Ford became 
a service metallurgist of Electro Metal- 
lurgical Co., and he has since been as- 
sociated with the company offices in 
Pittsburgh, Birmingham and Chicago. 


« 


Dr. Stewart G. Fletcher, formerly re- 
search associate at Massachusetts In- 
stitute of Technology, is now chief 
research metallurgist for Latrobe Elec- 
tric Steel Co., Latrobe, Pa. Dr. Fletcher 
will head an expanded metallurgical re- 
search department for continued research 
in all phases of high-speed steel, tool- 
steel and die-steel production. 


Died... 


Harry Butler, president of the Weld- 
ing Equipment and Supply Co., died 
December 31, 1945. 


» « 


E. A. Balsley, a welding consultant, 
died at Williamsport, Pa., on December 
22. Mr. Balsley, an old-timer in the 
welding field, was for many years a 
welding engineer with Link-Belt Co. He 
was at one time chairman of the Chicago 
section of the American Welding Society. 
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Dollars tan’t be made this way 
. but there’s money in using 












LOVE AND 
MENT SPLITS 


Welders demand their combin- 
ation of greater comfort, safety, 
and durability. Available in all 
weights for men's and women's 
gloves and garments in large 
spread whole kips and side 
splits. Write for samples. 


COLONIAL TANNING CO. 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 























W-AL-CO RODS 
for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


Types 2S, 43 and 52 
Brazing 716 (low Melting) 





FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16” size only 


WELDING ALLOYS MANUFACTURING CO. 
744 Broad St., Newark 2, N. J. 








194¢ 
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2u GREYHOUND 4 


FARM and SERVICE STATION 
PORTABLE A. C. WELDERS 


Buil:-in Capacitor for High Power Factor Correction — Meets 
E.A. Requirements — Also Reduces Power Bills and 
Installation Costs 





Model N115—Has a New 
Power Packed Multiple- 
Coil Transformer, Fea- 
tures 4 Coils Instead of 


2. Also Separate React- 
Model N115 Interior View 


ance, Double-Woven MODEL NF180 — Has the Same Transformer 

Spun-Glass_ Insulated as our World Famous Variable Core Type 

Magnet Wire. 15 to Heavy-Duty Industrial Models with Hand- 

115 Amperes. wheel Stepless Amperage Control. Double- 
Woven Spun-Glass Insulated Magnet Wire. 
20 to 180 Amperes. 


Write for Details — ALSO HEAVY-DUTY INDUSTRIAL MODELS 
Territories Available for Distributors 


GREYHOUND A. C. ARC WELDER CORP. 


Manufacturers 


Model N15 Exterior View 520-28 Morgan Ave., Brooklyn 22, N. Y. 














CLEVE-TUNG pure tungsten rod for 

atomic hydrogen and heliarc proces- 

\ ses can be furnished in a range of 

lengths to meet your specifications. 

Very close tolerances, low surface 

resistance and extreme purity are attained by polishing. 
Spectroscopic control further safeguards purity. 


Also CLETALOY ELECTRODES 
for Spot Welding 


LIVE LINE CLAMPS 
' Make Hi-Pressure, ~~ 
electrically and mechanically 


solid contact. Used extensively on live overhead power lines for— 
@ Cutting out a section of line for repairs 
@ Grounding circuit or feed lines 
@ Temporary feed lines 
@ Isolating equipment 
Other clamps are — connectors, terminals, taps, etc 


RAILWAY AND INDUSTRIAL ENGINEERING CO 
KERR STREET : . GREENSBURG, PENNSYLVANIA 
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Cletaloy Electrodes for spot welding are available in 
four hardnesses. A copper- or silver-tungsten material 
developed by us, it insures superior results under con- 
ditions where hardness, rigidity and high conductivity 
are essentials. 








CLEVELAND TUNGSTEN, INC. 


10209 MEECH AVENUE CLEVELAND. OHIO 
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For help with your welding eye-” 
protection problems, consult your 
Willson distributor or write for 
further information. 


GOGGLES + RESPIRATORS + GAS MASKS + HELMETS 


WILiSON 


PRODUCTS INCORPORATED 


Established 187 


227 WASHINGTON STREET « READING, PA., U.S.A. 
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Helpful Literature 
Just Published 





The following reviews are of recent publications of interest to 
those in the welding industry. Unless otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 


Fabrication Manual 


“Tailoring in Metal” is the title of a 
new engineering manual designed to help 
engineers and 
or not 


designers decide whether 
fabrication by welding and the 
materials made available by this method 
are applicable to their particular prob- 
lems. It 


discusses the factors involved 

in the decision: cost, weight, strength, 

appearance, stability, noise, quality and 
delivery. 

Information is given on how various 


types of welds affect static and fatigue 
load values. Of particular interest to the 
designer is the specific information given 
about devices which can be employed to 
reduce construction 

Although this manual was written pri- 
marily for manufacturers of 


and heavy equipment, it 


cost and improve 
machinery 
should interest 
those involved in shop maintenance be- 
cause of the application of welding to 
such fabrications as gear blanks, pulleys, 
tanks, casings, housings, frames, breech- 
The methods described 
illustrated with both drawings and 
photographs. The United Welding Co., 
1482 Lafayette St., Middletown, O. 


ings, stacks, etc 
are 


“Hastelloy” Folder 


\ four-page, letterhead-size folder, 
“Hastelloy Facing for Corrosion Resist- 
ance,” describes a new process developed 
to protect chemical-plant and oil-refinery 
equipment from corrosion by facing such 
equipment with the Haynes nickel-base 
alloy, “Hastelloy.” Yhe f 
course, applied only to the particular sur- 
that exposed to 

Welding rods are 


alloy is, of 


faces are corrosive 


agents. used to cover 
relatively small areas with corrosion-re- 
sistant deposits, and thin sheets of the 
alloy are welded in place as a protective 
Che details of both 
of these methods are given in the folder, 


lining for large areas 


which also furnishes data on the various 


grades of “Hastelloy” available and the 
corrosive media they will resist. 
Among the parts that can be faced 


with welded deposits of this alloy are: 
valve bodies, seating surfaces and stems; 


large pipe elbows; agitator blades and 
shafts; mixer arms; tank outlets; pump 
parts; large hose couplings; flanges. 


The equipment that is best faced by lin- 
ing with “Hastelloy” sheet or plate in- 
cludes reaction vessels of all types, auto- 
claves, tanks and receivers from 100-gal 
upwards 
ing procedures are being used to do this 
work 


capacity Four different weld- 


plug welding, strip welding, re- 
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sistance welding and lap welding. H 


Stellite Co., Kokomo, [1 d 


Weld-Nut Data Sheet 

Data Sheet 7-45-2M 
& Bolt Co. gives all of the pri 
sizes of Ohio flanged weld nuts 


trom QO} 


jection welding. This type of nut 
with both round and tee flanges a1 


round and square bodies (squar 
is made in one size only, to fa 
production). The height of the 
will be found to be only slight] 
than the thickness of the sheet 
which the nuts are to be pro 
welded, and this simplifies the 


for the welding operation and 
the amount of current required, 
manufacturer. The Ohio Nut & Bolt C 


600 Front St., Berea, O 


Folder on Heat Treating 


An eight-page, letterhead-size 
gives interesting information on tl 
ious heat-treating services being 
by Lukens. These include: stres 
lieving carbon and alloy steel p! 


heads, shapes and weldments; ani 
to relieve 
prove ductility and refine grain stru 


stresses, induce softness 


normalizing to adjust and refine 
structure and 


formity of physical properties; sphet 


bring about greater 
izing to produce maximun 
machining and deep drawing by dev: 
ing a globular form of carbide; hard 
over a wide Brinell range; temperi 
relieve the induced by the 
Other 
are also mentioned, including 


strains 


ening process. auxiliary se! 


and sand 
flattening 
close tolerances, photomicrographi 


ing stainless steels, grit 
ing, straightening and 
amination to analyze stru 

X-ray and magnetic-particle inspect 
pickling, painting 
Lukens Steel Co., 


Coatesville, Pa. 


grail 


and 1 treat 
281 | 


Folder on Foundry Grinding 


A six-page, letterhead-size folder 
been published to cover tl 
plications of the Norton B-5 resi 
wheel for foundry grinding 
of wheel may be used on either 


e uses and 


or swing-frame grinders for cleaning 
operations on steel, gray iro! 


iron, brass, i 


magnesium and alumuini 


castings. Norton Co., Worcester 6 
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HERCO VARIABLE CORE afer ee 


MODELS FROM 150 TO 1500 AMPERES WITH OR WITHOUT POWER FACTOR CORRECTION 


— 





24 hour per day 
operation. 

Exact heat control. 
Increased production. 
Lower power Costs, 
X-ray test welding. 
Ease of operation. 




















Inquire about 
MAGNETIC CLAMPS 
for quick positioning 
and alignment. 


HERCULES ELECTRICa MFG. co." 


MANUFACTURERS OF THE PRECISION WELDER WITH THE 


STREAMLINED ARC 
rcul€* 2500 ATLANTIC AVENUE - BROOKLYN, N. Y. 














gationa, 








EFFICIENT FS 


ECONOMICAL § KRE-CO ALUMINUM 


BRAZING PROCESS 
SOLVES PROBLEMS 








DEPENDABLE 





. The joining of aluminum sometimes creates 
difficulties. The KRE-CO ALUMINUM BRAZING 

For PROCESS overcomes intricate problems. Bul- 
Welding and Cutting letin ‘‘F’’ contains valuable information for 
Specify | fabrication of aluminum. Yours for the asking. 
NATIONAL CARBIDE IN THE RED DRUM KRE-CO MULTICHEMIC FLUX 


Write us for information as 


fo nearest available stock. DIVISION OF 


NATIONAL CARBIDE CORPORATION CHARLES W. KRIEG CO. 


60 E. 42nd St.. New York 17, N. Y. 52-60 Dickerson St. Newark 4, N.J. 
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X-Ray Catalog 


A 12-page, letterhead-size catalog in 
two colors is devoted to “Norelco” in- 
dustrial X-ray equipment for fluoroscopy, 
radiography, diffraction and spectrom- 
etry. The equipment includes two sta- 
tionary X-ray units with maximum 
voltages of 150 and 80 kvp, a conveyor- 
type unit with a maximum of 150 kvp 
and a mobile unit with a maximum of 
90 kvp. The final two pages of the booklet 
are given over to an “Application 
Selector Chart” in which X-ray inspec- 
tion uses and suggested “Searchray” 
units are given for airplane parts, as- 
semblies, _ batteries, 
foods, 


castings, 
rubber prod- 


cable, 


ceramics, plastics, 


Ingenious New 


Technical Methods 


To Help You with Your Reconversion : : | 





Problems 


New Unit Makes Milling Machine 
Out of Lathe in 3 Minutes! 


The Globe Miller, a unit quickly attached to 
a standard lathe, performs the same 
operations as a costly milling machine. 
Installed in 3 minutes or less, the Globe 
Miller operates almost identically to a 
standard milling machine. All controls 
are simple, highly accurate—and the 
miller is designed to utilize all speeds 
and feeds of the lathe. 


lt is accurate, durable and highly versatile. 
With minor adjustments and acces- 
sories, the miller will face castings; cut 
slots, keyways, and gears; perform slit- 


ting operations, etc. Quality materials 
and rugged construction enable it to 





106 


ucts, steel, electronic tubes and welds. 
North American Philips Co., Inc., 100 
East 42nd St., New York City 17. 


Tensile-Testing Bulletin 


Dillon Bulletin No. 142, an eight-page, 
letterhead-size booklet in two colors, de- 
scribes the construction and operation 
of a portable universal testing unit 
which may be used for tensile, compres- 
sion or shear tests of welded specimens. 
A girl operator can apply tension up to 
10,000 Ib (maximum) by means of the 
counterbalanced handwheel, the bulletin 


states. W. C. Dillon & Co., 5410 West 


Harrison St., Chicago 44. 









stand the hardest use. It costs but a frac- 
tion as much as a standard miller. Its 
compact oe = makes storage possible 


underneath the lathe. Proved perform- 
ance in wartime production, assures de- 
pendable service. 


Performance has also proved that chewing 
gum helps you on the job—by seeming 
to make work go easier, time go faster. 
Today, you'll see good chewing gum on 
the market. But a shortage still exists. 
Wrigley’s Spearmint Gum is taking this 
space for your information, and for now, 
we'd like to suggest that you use any 
good available brand. Remember: It’s 
the chewing that’s good for you. 


You can get complete information from 
Globe Products Mfg. Co., 3380 Robertson Boulevard 
Los Angeles 34, California 


AA-55 








Safety Equipment Catalog 


The new 178-page “6-B” catal 
by Mine Safety Appliances desc: 
illustrates the complete range of 
safety equipment for industry, j 
several new products. The reg 
tion of this catalog is in its usu 
head-size, but there is also a 
size edition measuring 5 by 6¥% 
pocket edition contains the same 
and number of pages as the larg: 
but all in miniature. Mine Safety App}; 
ances Co., Braddock, Thomas ani 
Sts., Pittsburgh 8. 





Welded Crane Folder 


A six-page, two-color folder d 


the 40-ft “Tournacrane” and 

various applications ranging fro 
installation of oil-storage tanks 
placing of culverts. Like all equ 


manufactured by LeTourneau, thx 
nacrane” is a welded product. R. G 
LeTourneau, Inc., Peoria, Ill 


News Letter 


“Spatter,” a monthly news lett 
culated by the National Welding S 
Association, is available free of ¢ ' 
to distributors of welding equi 
and supplies. Requests should be 
dressed to the National Welding Supply 
Association, 324 East Second 
Dayton 2, O. 











Special Machinery Catalog 


A new catalog in five sections 
trates types of the 
built to customers’ designs and sp 
cations by the contract divisior 


Thomas Machine Mfg. Cc., Pittsburs 


special macl 


Marking-Equipment Catalog 


A 36-page, letterhead-size catalog 
scribes the complete line of Acme e 
ment for metal marking. It includes 1 
than 150 different products in the n 
ing field. The catalog is profusel 
lustrated and is featured by a thun 
dex in the front and back. By placir 
thumb opposite the listing in the ir 
the reader is guided to the proper port 
of the book by imprints on each 
Acme Marking Equipment Co., 2 
West Fort St., Detroit 16. 


Electrode Catalog 


A 16-page, two-color booklet, 4 
in., describes the physical and chen 
properties of “Edco Yellow-Shield 
phosphor-bronze electrodes. These 
coated electrodes which can be use 
arc weld copper, bronze or cast iron 
tailed procedures for the welding of e 
of these metals, including preparat 
polarity, voltage and amperage settin 
etc., make the booklet useful refere: 
material for the weldor and the s! 
man. Eccles & Davies, 1910 Santa 
Ave., Los Angeles 21. 


] 
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D-TITE Goggle Headband 


5 W, WEAR A a 
; SHOESTRING eo 
“ 

WHEN HOLD-TITE non-rubber 
i GOGGLE HEADBANDS 

pli. ie COST ONLY 25¢ (immediate deliv.) 
ade No Rubber to Over-Stretch - Fits All 
Goggles + No Elastic to Wear Out 











Mid-States yA | oD a E & 


THE WORLD'S BEST 


ARC WELDER 





2/6605 31/1-010H 


x =e Ley 
Ns WELDS 
ohn 3 THIN 
UE. Fi _ Mera : 
* BEGINNERS ~” . AN 
CAN USE IT 


EXPERTLY.. 
QUICKLY 


Oh. usin 






Fabric covered 


AG eo Spring 
i 
7 







Soft, pliable leather @ 
with adjustable buckle PAT. PENDING 
CARTER-LOCKHARD CO. 


1146 SO. WALL ST. 
LOS ANGELES 15 





. «+... AND MANY OTHER FEATURES 


NOT FOUND IN ANY OTHER TYPE OF WELDER 


Sold by Leading Jobbers Everywhere 
WRITE FOR NEW FREE BULLETIN JUST OFF THE PRESS 


Mid-States EQUIPMENT CORP. 


go South Michigan Avenue Chicago 16, Illinoi: 





Renntedabans of Chombers o Holmae Goggles, Klearsite Hovergias 
































h T Pre OUR READERS 


— ee = 
Weldina k Rods The Pan American Society of Quito, Ecuador, South 


America, offers a large, four-page, charted and detailed 
pamphlet to every business executive who is interested 
in either exports or imports from or to South America. 
Firms who contemplate doing business with Argentina, 
Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, 
Peru, Uruguay and Venezuela, will find this pamphlet 
to be of immeasurable value. The data was compiled 
from first hand investigations IN Latin America by this 
Society’s staff of experts and is offered absolutely free 
of charge or obligation. 

The pamphlet offers information on populations, 
areas, principal crops, live-stock, minerals, industries, ex- 
Cast Aluminum Welding Rods ports, lat em units of currency with their 

of Standard Analysis | equivalent in U. S. dollars, nautical distances from the 
catia United States, buying power, requirements, contacts, etc. 
: Simply drop a line to: SOCIEDAD PANAMER- 
Plain and alloyed Gray Iron ICANA (Pan American Society) at Casilla 315, Quito, 
ben mane a mecivetes Ecuador, South America. (Much time will be saved if 
sa - eRe requests are sent by air mail, 15c postage to Ecuador.) 
A free highway map is also available. Please mention 
The Welding Engineer in your request. 












Ohe Standard of 
QUALITY 


THROUGHOUT THE WORLD 
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Dieweld Gives 


The illustrations show how 
Amsco Dieweld was effectively 
employed in building up worn 
dogs on a rolling mill shear 
clutch, Picture A-489 illus- 
trates a clutch as worn, and an- 
other that has been rebuilt with 
Dieweld. In Picture A-490, the 
welder is dressing up the built- 
up clutch dogs with a portable 
grinder. The convenient jig for 
holding the clutch in accessi- 
ble working position is shown 
in both pictures. 

As Amsco Dieweld offers ex- 
cellent resistance to shock, and 
the deposit as welded has a 
hardness of between 500 and 
600 Brinell, it gives a good ac- 





count of itself not only on the 
clutch dogs—#in terms of 





added service life—but on the 
knives of the shear as well. 
Dieweld has an infinite va- 
riety of uses in every mainte- 
nance shop, tool room and die 
shop, where metallic arc, oxy- 
acetylene or atomic hydrogen 
welding is done. It finds excel- 
lent application in the produc- 
tion and alteration of compos- 
ite hot and cold forming dies, 
hot trim dies and punches, 
shear knives and cutting tools, 
and for the restoration of such 
parts when they become worn. 


Added Life to 


Clutch on Rolling Mill Shear 


The deposited metal has hard- 
ness combined with unusual 
toughness, and the ability to 





retain keen cutting edges and 
resist wear and abrasion in 


both hot and cold work. 


Amsco Dieweld is an alloy 
containing chromium, molyb- 
denum, silicon and carbon; 
providing a weld metal which 
is air-hardening as 
deposited, and which 
may be softened 
through proper heat 
treatment for ma- 
chinability and re- 
hardened within a 
desirable range. 

Dieweld is one of 
the group of Amsco 
welding materials 
for the reclamation, 
hard surfacing and repair of 
ferrous equipment parts. De- 
tails in Bulletin No. 742W on 


Amsco Dieweld. 


(Amsco Welding Products are produced 
and sold in Canada by Canadian Ramapo 
Iron Works, Inc., Niagara Falls, Ontario.) 


AMSCO) 
Foundries at 
Chicago Heights, Ill.; New Castle, Del.; 
Denver, Colo.; Oakland, Calif.; 
Los Angeles, Calif.; St. Louis, Mo. 
Offices In Principal Cities 


AMERICAN MANGANESE STEEL DIVISION 
CHICAGO HEIGHTS + ILLINOIS 


amen: caoicaa Rs 
























PATENT OFFICE) 


Pipe-Cutting Machine 


2,389,463. Michael C. Smotzer 
Park, Ill., assigned to James B. Clow @ 
Sons, Chicago. Filed Jan. 24, 194 


sued Nov. 20, 1945 


The combination with a torch of 
matic means for moving anc 


\ 
ht = oo oo cP 


FROM THE 


























its action with respect 
processed. A table holds the work 
moves it at a predetermined speed 
a vertical plane occupied by the torc! 
template and a guide of predeter: 
shape are mounted on and are mo\ 
with the table. A holding means cor 
the torch in a vertical plane while 
mitting it to slide 
away from the work up and down ir 
plane and also to oscillate 
The torch is slida 
mounted in the holder and is entirely 

trolled in its movements by the tem, 


angular positions. 


and guide. 











B 





freely 





2s 





Q | 








| 
| 
| 
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Circle-Cutting Machine 


2,390,938. William F. Hubbell, Bil 
Miss. Filed May 22, 1943. 


11, 1945. 


A portable circle-cutting machine 
cluding a supporting base having spa 
upper and lower plates. Vertical s! 
are journaled in the upper plate at fi 
points, and gears are mounted on th 
shafts directly below the plate. 
mounted upon the lower plate is « 
nected to the shafts and drives ther 
the 
Flat, horizontal arms are 
upper ends of the shafts, and upon tl 


similar speeds in 


rests a_ horizontal 


to be cut. 


I-beam 
rod. The outer end of the connecti 
rod supports the cutting torch in an 
right position with its tip in proxin 
to the sheet from which the 
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MEANS 


ABUSE vcr 











2 §,, PIERRE- 


CHIPPING 


Breaks 
the Scale 


Cleans 
the Surface 
in One Operation 


Here's a man-sized brush in the 
right position for easy use after 
chipping scale from welded surface. 








Hammer-Chisel made of highest 
quality tool steel. Entire tool is 
well-balanced. For economy, for dur- 
ability use ST. PIERRE Hammers. 


Order Today From 
Your Jobber 
or Direct 





ST. PIERRE Chain Corporation 


WORCESTER DROP FORGINGS MASSACHUSETTS 














WELDEX 


ELECTRONICALLY TIMED 
SPOT WELDER 


MODEL 
No. 263-A 





3 K.V.A.—220 Volts—60 Cycle 
Single Phase—Air Operated—Bench Type 





Solenoid Air-Valve, Foot-Switch Operated 
Built in Electronic Timer 
Adjustable Pressure Switch 


For information and prices of spot, flash and butt welders write 


WELDEX INCORPORATED 
7389 McDONALD AVE. DETROIT 10, MICH. 


| bronze and nickel alloy rods. 
No. 7 FLUXINE for 


|} aluminum. 

No. 18 FLUXINE for cas and atomic hydro- 
| gen welding of stainless steels and inconel. 
| No. 41 FLUXINE used with high-melting 

silver solders on copper and its alloys and 

on steel, 
| No. 42 FLUXINE used with Westinghouse 

Phos-Copper rods and low-melting silver 

solders on copper and its alloys 

No. 43 FLUXINE .. . non-glaring. . . used 

whenever low- melti ng silver solders are 
| specified. No injur us fumes 


| Wherever a flux is requi ired 


| Write us Salar for pm Ny “Kadr ess Dept. G. 


| KREMBS & 
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SPOT e BUTT e ARC 
ast 


WELDERS * 














EISLER ENGINEERING CO. 











No. 2 ne for br azi ing ar id bronze weld- 
ing—copper, pper alloys, malleable iron 
and steel. 


No. 6 FLUXINE .. non-glaring -o 
bronze bonding—cast and gray iron with 


welding all types of 


“FLUXINE” 


Flux will do it be sonomically. 


Better jobbers everywhere 
carry the “FLUXINE"’ line. 


COMPANY 
Est. 1875 


669 West Ohic Street, Chicago 10, Ill. 


iRcUp: ><) OY 


TRADE MARK TN U. S. PAT. OFF, 

















Electrode Holder 


2,390,837. James H. Hill, Long Beach, 
Calif., assigned 49% to Howard F. Cra- 


ven, Long Beach, Calif. Filed Aug. 22, 
1944. Issued Dec. 11, 1945. 

An electrode holder with elongated 
nose and handle portions disposed at an 
obtuse angle to each other. Each por- 
tion includes a conducting body having 
an insulating sleeve fitted over it. The 
inner ends of the body and insulating 
sleeve of the nose portion are oblique to 
the longitudinal axes and respectively 
abut the outer ends of the body and the 
insulating sleeve of the handle. The 
adjacent ends of the bodies are rigidly 
secured together, and the end of a con- 
ductor cable is secured to the inner end 
of the handle portion. The body of the 
nose portion carries a spring-engaged 
and trigger-released electrode-clamping 
means. Clamping element is slidable 
longitudinally within the nose. The an- 
gular trigger has an arm extending into 
and bearing at its free end against the 
outer wall of a kerf in the inner end of 
the nose. A rod projecting rearwardly 
from the clamping element is pivoted to 
the intermediate portion of the trig- 
ger arm. 


Eyeshield 


2,389,707. Joseph Rowland Wylde and 
Richard Gilbert Perry, Spondon, near 
Derby England, assigned to Celanese 
Corp. of America, a corporation of Dela- 
ware. Filed Dec. 31, 1941. Issued Nov. 
27, 1945. 

An eyeshield of a width and depth to 





cover both temples, both eyes and the 
area of the face adjacent to the eyes. The 
body member is a sheet of wire gauze 
with edges bound by reinforcing wire. A 
thin sheet of colored plastic is disposed 
on the inner face of the wire gauze, and 
the two sheets are secured together. A 
retaining member is also secured to the 
body member. 


<S 


Multiple Spot Welder 


2,389,324. Arthur Pedley, Bentley, 
near Walsall, England, assigned to Ru- 
bery Owen & Co., Ltd., Darlaston, Eng- 
land. Filed June 10, 1943. Issued Nov. 
20, 1945. 

A multiple spot-welding machine hav- 
ing a plurality of movable electrodes and 
a block with bores to slidingly receive 
them. A rigid current-conducting bar 
bolted to the block carries spaced plun- 
gers coacting with one of the electrodes. 
A spring urges the plungers to press one 





The Wheels of Industry Turn 
— Breaks are welded with 
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SHAWINIGAN PRODUCTS 







CORPORATION 


1317 EMPIRE STATE BLDG., 350 FIFTH AVE., NEW YORK I.NY. 











“SAF-TY CURTAINS 


* for Industrial Uses 


110 


Top Protection * 
for Workmen 
Made of fine quality, heavy 
flame-proof duck. 

Any size required. 
Equipped with grommets 
ready to hang. 

Color: Olive Drab. 


Write for prices and descriptive material. 


FRED JESSAR 


104 Denckla Bldg. Philadelphia 7, Pa 
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electrode into contact with one si 
associated bore to insure good 
tivity between bar and electrode 
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Submerged-Melt Flux Feed on 
her 

2,390,560. Sidney J. Stanley and Jason his 
E. Welch, Sr., Turtletown, Tenn = 
May 28, 1943. Issued Dec. 11, 1945 wel 


In a submerged-melt welding appara pos 
tus, a feeding means for supplying 
material to the work and a means f« 
trieving the flux after welding. It inc! 

a closed flux hopper, a gravity-feed \ 
leading from the bottom of the hopp 

the work, a recovery pipe leading 

the work to the top of the hopper, a: 

means for producing a vacuum wit 

the hopper. Flux material is reclai 
through the recovery pipe 
terfering with the feed of flux thro 

the gravity pipe. & 





without 


Electrode Holder 


2,389,559. Frank R. Smith, Los A 
geles. Filed March 10, 1944. Iss 
Nov. 20, 1945. 

Electrode holder base member an 
pivoted lever member having hook-a: 
pin pivotal connecting means. The ho 
carrying member is slidable lengthwis 
to effect engagement or disengagen« 
of the hook with the pin. The member 
have electrode-gripping jaws and mea 
to insure engagement of the piv 
connection. 


CLAMPS 


“JORGENSEN’ 
Extra Qualit 


Series 820 Welder 
Heavy Frame Deep 
Throat with Crank 
or Bar Handle with 
or without Shielded 
Screw. 

A large variety 
others to choose 
from 


Send for Catalog 
No. 16 
Ask for Them by Nam« 


ADJUSTABLE CLAMP CO. 


“The Cla Folks" 
426 N. Ashland Ave., cago, (22), U. S$. A 
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for 

smoothing, scaling, peen 
ing. riveting es ao ham 
mer, chisel, moulding or 


marking tool, etc 









ONLY ONE HAND 
NEEDED 


to operate this 















extrer light but powerful 
and well balanced airgun. - 
Uses air pressures 


from 5 to 150 


poun 


Universal swivel action makes 
it easy to work in tight places, 


heretofore inaccessible to air hammers, 





chisels or forming tools. Performs equally 
well at right angle (as shown) or in straight line 
positions. Wide variety of tools available for use in 
your particular trade. 


Write for full information and prices 
Nearest address 


SALSBURY TOOL COMPANY 
FERRY 


MICHIGAN 


1951 EAST 


DETROIT 11 





PRECIOUS METALS 


SINCE 1875 





23] NEW JERSEY R.R.AVE., NEWARK 5, N. J. 
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LET US PROVE THAT 


EficowerD 


COVER PLATES are better 











SCO 
Test plate, untreated above, with 
Amcoweld treated section below. 


@ We would like to send you, without cost, a special demonstra- 
tion cover plate, having one section coated with an Amcoweld 
plastic, and the other untreated. Put it in service and see for your- 
self how the Amcoweld treatment sheds weld spatter—maintains 
clear vision longer—boosts welding footage. See why more and 
more weldors use the Amcoweld non-pit cover plate. Send for 


your free sample. 


EASTERN EQUIPMENT COMPANY, Inc. 


Industrial Safety Division + Willow Grove, Penna. 


MANUFACTURERS OF AMCOWELD PRODUCTS 








THE SAVINGS PILE UP 


WHEN YOU USE 


NO-SPAT 


THE NON-TOXIC WELDING FLUID 


Real savings in TIME, MONEY and LABOR come fast 
when you use NO-SPAT, for NO-SPAT eliminates tedious, 
costly cleaning time. It prevents spatter from adhering 
to metal surfaces. It helps keep welding jigs clean, 
maintains maximum welding strength. Reduces fumes 
30%. Does NOT produce carbon monoxide. NO-SPAT 
is easy to use. No mixing, no waiting. Just apply and 
start welding. 





Write NOW for FREE SAMPLE and detailed engineering 
bulletin. 


THE MIDLAND PAINT & VARNISH CO. 


9110 Reno Avenue Cleveland 5, Ohio 
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4 Helpful 
McGran- 
Hill 

Books 










See them 
10 days 
on 
approval 





—_ ete Bee 


1. ARC WELDING ENGI- 
NEERING AND PRODUCTION 
CONTROL 


By WALTER J. BROOKING, Director of Testing and Re- 





search, R. G. LeTourneau, Inc. 240 pages, 5%, x 8Y4, 
201 illustrations, $4.00. 
A manual of the arc-welding process as applied in 


manufacturing and fabrication, drawing largely on 
typical industrial experience for a helpful blend of the 
shop skills and technical know-how required by op- 
erators, inspectors, engineers, and others concerned with 
the use of the process. Discusses fully the significance 
of materials, fixtures, engineering control, process plan- 
ning and organization, and other factors, and shows 
how to analyze them as a basis for the effective appli- 
cation of arc welding to specific manufacturing problems. 


2. WELDING AND ITS 
APPLICATION 


By BONIFACE E. ROSSI, 
The Delehanty Institute, 
6 x 9, illustrated, $3.00. 
A useful welding manual that serves the needs of all 
who are concerned with the use of welding and cutting 
processes—explaining each process and its application 
according to the main interest of the user. All the 
different welding and cutting processes, together with 
their subdivisions, are covered completely and expertly— 
including fundamentals, operating techniques, related 
phenomena, principal applications, cost- and time-saving 
choracteristics. 


3. ELECTRONIC CONTROL 
OF RESISTANCE WELDING 


By GEORGE M. CHUTE, Application Engineer, 
Electric Company at Detroit. 389 pages, 
illustrations, $4.00. 

Describes electron tubes and their circuits, as used to 
contro! modern resistance welders in industrial plants. 
The point of view is thoroughly practical, and the treat- 
ment is intended for the electrical maintenance man 
without technical training. Includes simple electrical 
background along with the detailed explanation and 
diagrams of most tube circuits. Discusses synchronous 
timers and stored energy controls. 


4. ARC AND ACETYLENE 
WELDING 


By HARRY KERWIN, Formerly of California Polytechnic 
Schoo!, San Luis Obispo, California. Whitlesey McGrow- 
Hill Practical Manual. 240 pages, 5% x 8%, 201 
iNlustrations, $2.50. 

Analyzes and presents in detail a practical technique 
for successful welding. Covers both arc and acetylene 
processes giving you methods used in shipyard, aircraft, 
pipe line and general maintenance work. Supplies 
workable methods for controlling expansion and con- 
traction of methods, shows you how to test weld sam- 
ples, thoroughly explains difficult techniques for arc 
welding of cast iron, low heat brazing, etc. 


Examine them FREE @ Mail coupon 


poor ee 


Director of Welding Division, 
New York City. 343 pages, 


Genera! 
6 x 9, 152 


—— oo 


McGraw-Hill Book Co., 330 W. 42 St., NYC 18 | 


| Send me the books encircled below for 10 days’ | 

| examination on approval. in 10 days | will send | 
remittance, plus few cents postage, or return books 

| postpaid. (Postage paid on cash orders.) 

| 1 2 3 4 | 

I Name | 

| Address | 

| City and State | 

| Company cat | 

| Position .s | 
(In Canada: Mail to Embassy Book Co., 12 Rich- 

| mond St. E. Toronto 1). ! 

lhaieisisstnein clhasleedinasibelictdinnesaipmiebanessaniinieeapaaitangaliniaatl 
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Fluid-Cooled Electrode Tip 


2,389,946. John J. Wis- 
ler, Columbia, Pa., as- 
signed to Armstrong 
Cork Co., Lancaster, Pa. 
Filed April 1, 1944.  Is- 
sued Nov. 27, 1945. 


A spot-welding elec; 
trode comprising an elec- 
trode body and a welding 
tip that is offset from the 
vertical axis of the 
trode holder. 
a contact 


elec- 
The tip has 
face which en- 
gages the metal to be, 
welded. A conduit for 
cooling fluid is received within an ex- 
ternal groove closely adjacent the con- 
tact face. Cooling fluid circulates through 
the electrode holder into the conduit. 





Electrode Holder 


2,389,938. William E. Smith, Detroit, 
assigned to The Midland Steel Prod- 
ucts Co., Cleveland. Filed April 5, 1944. 
Issued Nov. 27, 1945. 


An electrode holder having a tubular 





body wth a tubular lateral branch ex- 
tending at an angle thereto. The con- 
ductor cable is adapted to extend through 
the body. The handle is secured to the 
lateral branch, where it is free of con- 
tact with all conductors 








Seam Welder for Fin Tubes 


2,390,855. Norman C. Thompson, Au- 
burn, N. Y., Addison Y. Gunter, Larch- 


| 








| 
| 


mont, Wilbur A. Shaw, Forest Hills, and | 


Walter E. Roe, deceased, late of Kirk- 
land, N. Y., by Viola B. Roe, adminis- 
tratrix, Clinton, N. H., 
American Locomotive Co., 
City. Filed March 4, 1944. 
11, 1945. 

A machine for welding a fin 
bracket to the external surface of a tube. 
A mandrel 


assigned to 
New York 


Issued Dec. 


seam 


support is mounted at one 
end of the machine base, and a tube 
pusher is slidably mounted for longi- 


tudinal movement. The mandrel is slid- 
ably mounted in the support and pusher. 
The seam-welding roller is mounted at 
the other end of the base from the man- 
drel support. Roller is forced into pres- 
sure engagement with the fin bracket 
while the mandrel supports the tube. 
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W-AL-CO 
COVER LENSES 


for Gas Welding. 
Spatter-resisting or plain. 


into 


Tl 


GOGGLE LENSES (50 mm 


Protect Your Vision with the 
Best in Lenses and Plates 


WELDING ALLOYS MFG. Co. 
744 Broad St.; Newark 2, N. J. 


W-AL-CO 


SUPER-PLATE FILTER LENSES for 
Helmets and Handshields. 




















Builders of 
P iki ‘ 
aad Giztures 


for Manual and 





Automatic 
Welding... 

















— @ senTLEY WELpeERY. INC. ed | 
Teall Ave. and Riegel St | 
SYRACUSE, N. Y 
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HARGRAVE 
TESTED CLAMPS 


INDIVIDUALLY TESTED 
@ WELDING 
@ DEEP REACH 
@ QUICK ACTING 
@ FORGED STEEL 


= a rt 
Write for new cote- 
log showing a clamp 


nde 
miseries = ‘Tn 


eA | 


an your supply house 


The Cincinnati Tool Co, 


1944 W Cincinnoti 12, 0. 


for every purpose. 


averly Ave. 
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The Welders’ Favorite 













or design and construction features com- 


Many %¥ ps big 

bine to make the Improved “Round File" the most 
efficient ond economical torch lighter. 

An unusually large file area (approx. one sq. inch) is 


provide The file is of superior quality, hardened in 
our own factory. Spark metal is of large diameter and 
the patented cartridge holding the metal locks exactly 
into position, permitting instant replacement. 


1B The Improved “Round File” Gas Lighter 


SAFETY GAS LIGHTER CO. (§&:) LYNN, MASSACHUSETTS 


“ELECTROEOY" for RESISTANCE WELDING 





























Butt Catalog 
Flash and 
Spot Prices 
Seam . on 

Projection — Request 





sau oF coupLeR = IHE Evectrovoy Co.Inc. 1600 Seanewtee. Briocerort,Conn. — with INSERT 














¢ Oxy-Acetylene Rods and Fluxes ¢ Arc Welding Electrodes 
¢ Welding & Cutting Torches * Helmets Goggles Lenses 
¢ Pressure Regulators ¢ Welders’ and Work Gloves 


Special Welding Alloy Co., Inc., 27-33 Jackson Ave., Long Island City 1, N. Y. 














Makes Cast Iron Electric Welds Water Tight 
N F M C 0 SAMPLE ON REQUEST 


TESTED TO 70 LBS. PER SQUARE INCH 
WwW 2 i D c i L L a a if your dealer can’t supply you, send order to: 


NORTHEAST METALS CO. PHILADELPHIA 24, ‘PENNA. 








ALFLUX No. 1 ALUMINUM ALFLUX NO. 2 ALUMINUM 
WELDING FLUX - ; —— FLUX 
: ival . 
A general purpose flux which may be used to an advantage wn “aihieaen "tnore au maaan ee ee 
for all classes of aluminum welding, but is primarily rec- adapted for aircraft, architectural and li ht ean re 
ommended for heavy work such as castings, repairs, etc work . “peahe 


WIRE DRAWING 
ALFLUX NO. 2A BRAZING FLUX One of our new specialties is wire drawing. We redraw 


A flux which produces a neatly brazed joint at a low cost. aluminum wire to any size desired. 
it is excellent for parts that are toe thin to be welded. COST — SMALL ° . . DELIVERY — PROMPT 
Manufactured By 


WOOLDRIDGE ALUMINUM WELDING PRODUCTS 


Glastonbury, Conn. 
HOBART ble School 


trains quickly, thoroughly | 


Hobart’s school is not a war-time off- | 

spring. Established long before the war | 
7) to give experienced operators to the 
") fast growing business of arc welding. | 
"| Instructors Are Expert Welders... 

and they are expert teachers, too. 
>) They've all had years gums - 

: of experience show- ; 
ing others the correct proced- 
res of every type of welding. | 

d Your Men to Hobart 
slants send men and women to 
heir welding operations. f 


TRADE SCHOOL = 


Box U-261, Troy, Ohio 

















METAL BOND 


Welding and 
Brazing Fluxes 
are Quality Products 


SEND CARD FOR OUR A-4 CATALOG 


All Metal Bond products are sold on—''The user must be 
satisfied or he returns unused portion in original package 
fer ‘Money Back’.” 


METAL BOND MANUFACTURING CO. 
3201 Kessuth Avenue St. Louis 7, Missouri 









ae 
Merat Bonn Mrc. Co 
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Welded Carboy Truck 


2,389,294. Edward W. Burke, Maho- 
pac, N. Y., assigned to Pulmosan Safety 
Equipment Corp., Brooklyn, N. Y. Filed 
































Nov. 13, 1945. Issued Nov. 20, 1945. 
A carboy truck which comprises an 
s 
ee a a 
27 “0 "| | 
#2 "| 59 n° y @ 
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axle, a pair of wheels, a pair of side rails 
of angle cross-section positioned above 
and at right angles to the axle. Side rails 
have downwardly extending flanges 
which are slit above the axle; the rails 
are bent upwardly at the slit. A plate 
is welded to the vertical flanges to form 
slidable supports for the rails. Cross 
beams extend between and connect the 
side rails at one side of the axle; each 
beam comprises a channel iron welded 
to the vertical flange of one side rail and 
extending at a right angle thereto. A 
plate is welded to and extends at a 
right angle from the opposite side rail 
into the space between the flanges of 
the channel iron, and a plate is welded 
to the lower edges of the flanges of the 
channel iron to enclose the first plate. 
A screw is then threaded through the 
closing plate. 


> «€ 
_Spot-Welding Electrode Holder 


2,390,936. Preston M. Hall, Worces- 


ter, Mass. Filed Feb. 29, 1944. Issued 
Dec. 11, 1945. 
The combination of an_ externally 


tapered bushing split at its smaller end 
so as to be compressible about a spot- 
welding electrode. Holder has a flaring 
recess shaped to admit and compress 
the smaller end of the bushing; this re- 
cess is too small for the larger portion. 
The annular flange at the larger end of 
the bushing is spaced from the adjacent 
end of the holder to admit a pry be- 
tween them. 








Soldering Method 


2,390,890. Allison M. MacFarland 
Freeport, Ill., assigned to Burgess Bat- 
tery Co., Freeport, Ill. Filed Feb. 4, 


1943. Issued Dec. 11, 1945. 

A soldering method in which the end 
of an elongated composite soldering 
member is placed against the parts. to 
be soldered. The soldering member is 
composed of an elemenf of metallic 
solder and a metallic backing element 
having a cross-sectional area substan- 
tially less and a melting point substan- 
tially higher than the solder. While the 
heated end of the soldering member is 
held against the parts, a different por- 
tion of the member may be pulled to 
cause the heated end to separate from 
the remainder. 





Hose Clamp 


2,389,785. James T. King, Burbank, 
Calif. Filed March 9, 1944. Issued Nov. 
27, 1945. 

Components of this hose clamp are a 
flexible strap having end portions of 
reduced width, a threaded bolt secured 
to one end portion, a U-shaped member 
through which the bolt passes and an 
anchoring pin secured in the U-shaped 
member. The reduced-end portion of the 
strap which is not secured to the bolt is 
looped about the anchoring pin. A nut 
on the threaded bolt at the other end of 
the strap engages the U-shaped member. 


Flame-Cutting Devic: 


2,390,896. Ray- 
mond L. Pelland, 
Jr., Chicago, as- 
signed to National 
Cylinder Gas Co., 
Chicago. Filed Ap- 
ril 28, 1943. Issued 
Dec. 11, 1945. 

A torch-clamping 
and adjusting de- 
vice comprising a 
sleeve adapted to 
embrace a torch barrel. 
ries a plurality of 





The slee , 
circumferentia]] 
spaced torch-confining elements wi 
may be moved into engagement with th. 


barrel to center and clamp it. A tubular 
projection extends tangentially from the 
sleeve and is connected with a lockable 


hinge. The sleeve support holding the 
lockable hinge is mounted to pivot about 
an axis at right angles to the 
hinge connection. 


axis ot the 


R-W Control System 


2,390,744. Stephen L. Burgwin, For- 
est Hills, John R. Mahoney, Homewood 
and Harry J. Bichsel, Wilkinsburg, Pa 
assigned to Westinghouse Electric Corp., 
East Pittsburgh. Filed Nov. 24, 1943 
Issued Dec. 11, 1945. 

This resistance-welding circuit 
prises a capacitor, means for precharg- 
ing it, and means for effecting discharge 
of the precharged capacitor in one direc 
tion through a predetermined number of 
turns of the transformer primary. After 
such discharge, the capacitor is charged 
inversely, and the discharge is then ef 
fected in the opposite direction throug! 
a second and greater predetermined nun 
ber of turns of the primary winding 


com- 


Brazing Alloy 


2,390,775. Joseph G. Christ, Wilki: 
burg, Pa., assigned to Westinghouse 
Electric Corp., East Pittsburgh. Fil 
March 25, 1944. Issued Dec. 11, 1945 

A brazing alloy consisting of 0.5 
2% silver, 1 to 3% tin, 6.5 to 7.5% p! 
phorous and the balance copper. 

















Send for Free Samples 


Fluxes cost SO LITTLE yet 
are SO IMPORTANT 


Use only those GOOD Guaranteed 


“ANTI-BORAX” 


FLUXES 


No.1 Cast Iron Welding Flux. 

No.2 Brazing Flux for . Bronze, etc. 

No. 4 it’ Flux for Bronze Welding Cast Iron. 
No.5 Aluminum Flux for Cast Aluminum. 

No.8 Aluminum Flux for Sheet Aluminum. 

No.9 Stainless Steel Welding Flux. 

No. 11 Compound. 

No. 16 Silver Solder Paste Flux. 


Employ 
Ever-Klear Lens 
for better welding 


Sizes 461 to 50 M.M., 





SIXTEEN YEARS OF PROVEN SERVICE 







Size 2x4” for arc-welding shields.................. 


EAR 


Oe R 


GOOD VISION IS IMPORTANT! 


PRESERVE YOUR MOST 
VALUABLE POSSESSION - 
GOOD EYESIGHT 


Avoid eye strain. F 
guarding your eye 
against strain while dé 
ing prolonged and inten 
sive eyetasks, as in welding 
use Ever-Klear Cover Lens. 
Ever-Klear Lens cannot pit o 
allow molten sparks to fuse o 
the surface. 

$2.40 per dozen 


EE 35¢ per, pair 





MANUFACTURED ONLY BY 
-BORAX COMPOUND CO., Fort Wayne, Ind. 


5 





405 Penn Avenue 








F. K. FAULK, DISTRIBUTOR 


Pittsburgh 22, Pa. 
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